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ABSTRACT 
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perspective^ the definition of terms, the factors that determine 
supply and requirements, the concepts that underline each 
methodological approach, and the uses and limitations of health 
manpower statistics within the context of the subject area. A second 
volume is a manual that describes the methodology step-by-step. 
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Foreword purpose of this monograph is to describe 

and evaluate various nnethods used to deternnine 
present and future health manpower supply and 
requirements. The methodologies presented were 
chosen after a review of the documents identified 
In the Inventory of Health Manpower Planning 
Activities of 1973 In the Bureau of Health Man- 
power. Documents selected for their methodolog- 
ical content were then analyzed In detail. The 
authors also provided supplementary material by 
researching other references and information 
sources. 

This monograph does not address the full range 
of methodologies that may be used In overall 
health manpower planning; rather, it Is limited to 
the specific subject of estimating manpower 
supply and requirements. It deals only peripher- 
ally with related manpower Issues that affect 
supply and requirements, such as labor produc- 
tivity, task delegation, and geographic and 
specialty distribution. 

The methodologies presented are practical and 
can be implemented with the resources available 
to state and local health planners. Theoretical or 
more complex methodologies commonly used at 
the national level have been deliberately 
excluded. 
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The monograph is presented in two volumes. 
The first volume provides an analytical perspec- 
tive, the definition of terms, the factors that deter- 
•Tiine supply and requirements, the cOf .cepts that 
underlie each methodological approach, and the 
uses and limitations of liealth ivianpower statis- 
tics within the context o\ Ihe subject area. The 
second v^^lume is a practical manual that de- 
scribes the methodology step-by-step, including 
questionnaire samples and selected tables for 
estimating health manpower trupply and require- 
ments. 

It is hoped that this monograph will contribute 
to planners' understanding of the state of the art 
and to the improvement of health manpower 
planning. 



-J f 




Z. Erik Farag, Ph.D. 
Director, Division of 
Planning Methods and Technology 

Bureau of Health Planning 
and Resources Development 
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Preface The National Health Planning Information 
Center, a component of the Division of Planning 
Methods and Technology, Bureau of Health 
Planning and Resources Development, is cur- 
rently publishing two series of monographs on 
health planning. 

The first series, of which this two-volume mono- 
graph is a part, involves health planning methods 
and technology. Future monographs will also 
include detailed descriptions of pragmatic 
methods developed and used by practicing health 
planners in a variety of locations and situations. 
The overall purpose is to provide health planners 
with suggestions for methods and procedures 
that can be adapted to their own health planning 
environment and experience. 

The second series includes monographs on 
health planning information, as well as general 
and topical bibliographies of the health planning 
literature and reference works to current 
programs, to individuals, and to institutions 
involved in health planning. 

Copies of all monographs published by the 
National Health Planning Information Center can 
be purchased from: 

The National Technical Information Service 

5285 Port Royal Road 

Springfield, Virginia 22161 
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This second monograph, Methodological AcknowlsdgmentS 
Approaches for Determining Health Manpower 
Supply and Requirements, was prepared by 
Robert R. Nathan Associates, Inc., of Washington, 
D.C. The monograph is presented in two volumes. 
Analytical Perspective (Volume I) an6^ Practical 
Planning Manual (Volume II). 

The report on which this monograph is based 
was originally entitled "Critical Review of Meth- 
odological Approaches Used To Determine Health 
Manpower Supply and Requirements." The report 
was funded under HRA Contract No. 230-75-0067. 

The project team for Robert R. Nathan 
Associates was directed by Harriet M. K'iesberg. 
The report was written by Ms. Kriesberg, John VVu, 
Edward D. Hollander, and Joan Bow. Advice in the 
preparation of the report and review of the final 
manuscript were provided by an outside panel of 
practicing health planners. The panel consisted of 
Irene H. Butter of the School of Public Health, 
University of Michigan; Lewis Dars of the New 
Jersey Department of Higher Education; and 
Thomas L. Hall of the School of Public Health, 
University of North Carolina. 

Mar>' C. McGuire of the Bureau of Health Plan- 
ning and Resources Development, Health 
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Resources Administration, DHEW, served as 
project officer for the contract. The entire project 
was under the direction of Frank A. Morrone, Jr., 
of the Division of Planning Methods and Tech- 
nology, DHEW. Jack Lass of Aspen Systems 
edited and revised the final manuscript prior to 
publication. 

The authors express their deep appreciation 
and gratitude to all the above-mentioned persons 
and especially to Hyman K. Schonfeld of the 
National Research Council. Mr. Schonfeld kindly 
volunteered to review the sections of the mono- 
graph that dealt with the health needs approach. 
While acknowledging their indebtedness to all of 
the contributors who made this monograph 
possible, the authors wish to assume full respon- 
sibility for any deficiencies in the contents. 
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I. Introduction 



The passage of the National Health Planning Background 
and Resources Development Act of 1974 began a 
new era for health resource planning. Congress 
decreed that ^ : 

. . . each health system agency shall have as 
its primary responsibility the provision of ef- 
fective health planning for its health service 
area of health services, manpower, and facili- 
ties which meet Identified needs, reduce 
documented Inefficiencies, and implement 
the health plans of the agency .... 

In providing health planning and resources 
development for its health service area, a 
health systems agency shall perform the 
following functions: 

1. The agency shall assemble and analyze 
data concerning — 

a. the status (and Its determinants) of the 
health of the residents of its health service 
area 

b. the status of the health care delivery 
system in the area and the use of that 
system by the residents of the area 

c. the effect the area's health care de- 
livery system has on the health of the resi- 
dents of the area 

d. the number, type, and location of the 
area's health resources, including health 
services, manpower, and facilities 

e. the patterns of utilization of the area's 
henlth resources, and 

the environmental and occupational 
exposure factors affecting immediate and 
long-'erm health conditions. 



1. PL 93-641, Sec. 1513. 
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The specific purpose of this monograph is to 
help local health planners perform a critical 
function: the measurement of their area's man- 
power supply and requirements. It is intended for 
an audience which has no special training or ex- 
pertise in statistical methods, but which has the 
responsibilities enumerated in the new law for 
Health resources planning. Our objective is to pre- 
sent the wide range of methodologies used by 
health planners in assessing health manpower 
supply and requirements, ranging from the most 
simple to the more complex, but omitting the 
highly technical approaches that are not feasible 
for area planners at this time. 

The manpower issues before health systems 
agencies today differ from those faced by plan- 
ning agencies in the 1960's. These differences 
reflect the dramatic changes that have occurred 
in the system for the delivery of care in the 
United States in the last decade and the exciting 
developments on the horizon. Indicative of these 
changes is the rise in the nation's health bill from 
$26 billion in 1960 to $69 billion in 1970, as well 
as the growth of health services employment 
from 2.6 million in 1960 to 4.1 million in 1970. By 
1974, 7.7 percent of our gross national product, 
$104 billion, was devoted to health care. Projec- 
ted employment in 1975 is 5.3 million, and health 
services spending is expected to reach $126 
billion.^ 

The burgeoning demand for health care in the 
last decade, whetted by Medicare, Medicaid, and 
the spread of private insurance coverage, pro- 
duced a manpower cihortage of crisis proportions 
in the late 1960 s o5 the health industry's seem- 



2. U.S. Bureau of the Census. Statistical Abstract of the 
United States: 1974. Washington, D.C.: U.S. Government Print- 
ing Office, 1974; Worthlngton, Nancy L. "National health 
expenditures, 1929-74," Social Security Bulletin, 38 (2): Feb- 
ruary 1975; U.S. Departnnent of Commerce, U.S. Industrial Out- 
look: 1975 With Projections to 1980, Washington, D.C.: U.S. 
Government Printing Office, 1974. 
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ingly insatiable demand for more manpower ran 
into the barrier of a limited supply. The shortage 
persisted despite a tremendous increase in 
health personnel. From 1960 to 1970, while U.S. 
population increased 18 percent; the number of 
doctors grew 21 percer.t; registered nurses, 33 
percent; radiologic technicians rnd technolo- 
gists, 32 percent; nurses' aides, orderlies and 
attendants, 78 percent; and dental hygienists, 173 
percent.3 

By the early I970's there were signs that man- 
power needs were beginning to stabilize and 
even to decline. Although shortages continue to 
exist in some areas, there are areas and 
occupations with a surplus of manpower, and 
some health graduates have experienced diffi- 
culty finding jobs. The Committee on Economic 
Development in its 1973 proposal for a national 
health care system pointed out that: 

Poor distribution, together with inadequate 
utilization, training, and organization, have 
aggravated the shortages of manpower In 
some areas while causing surpluses in 
others. Beyond some crude and increasingly 
doubtful ratios of professionals to popula- 
tion, it is not even known how many people 
are now needed, let alone how many would 
be needed under a better-organized system."* 
Different diarnoses call for different remedies. 
If (as is apparently true) the manpower problems 
we face today are closely tied to maldistribution 
and malu'iilization, we must try prescriptions to 
counteract these difficulties that differ from 
the treatment we would use to oveicome general 
shortages. The need for precise, accurate and 
timely manpower data to assess correctly the 
situation has never been more pressing, and the 



3, Goldstein, Harold M. and Horowitz, Morns A. Rese and 
Development in the Utilization of Medical Manpower. 3oston: 
Center for Medical Manpower Studies. Northeastern Univer- 
sity. 1974. 

4. Committee on Economic Development. "Building a na- 
tional health care system,** April 1973, p. 33, quoted in Golo- 
stein and Horowitz, op. cit. 
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importance of methodologies for inaking reiiabie 
projections to plan properly for the future has 
never been more -ute. 

The data base ♦ >r adequate health manpower 
planning does ne t t , i t and needs to be buiit. 
Some of the puL' >d data on supply and 
requirements are bv.^i described as "guessti- 
mates'* and are of questionable value. The inad- 
equacies of current statistics are compounded by 
shortcomings of data related to region and local- 
ity, occupation and specialty, length of required 
education or training, type of employment situa- 
tion, demographic characteristics, salary, and so 
on. 

In addition to the problems generated by an in- 
sufficiency of data, difficulties arise in the selec- 
tion of an appropriate methodology for determin- 
ing present estimates and future projections. The 
issue being addressed and the underlying con- 
cepts dictate both the data requirements and 
estimating methodology. How an estimate is 
made depends on the available data, and the 
available data determine the choice of method- 
ology. No methodological approach is universally 
applicable; each planner must weigh the alter- 
natives and select the methodology or mix of 
methodologies appropriate for his purposes and 
suitable for his data. 

A planner's choice is not made in a vacuum, 
but in the particular political and organizational 
settlfig in which he operates. The environment of 
each planner is sul generis. In each locale, how- 
ever, disparate forces, varying from health pro- 
viders and educational institutions^ professional 
associations and labor unions to courts and in- 
surance companies, are present and impact on 
the production, distribution and utilization of 
health manpower. The planner's goal in preparing 
estimates of supply and requirements is to 
make a rational, effective contribution to policy 
docisions. For his findings to influence policy, 
the methodology he uses should be comprehen- 
sible and persuasive to policy-makers in his area. 
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II. Definition 
of Terms 



However we approach the methodology for Definitions Affect 
determining "health manpower supply and re- Estimates 
quirements/' we must begin with precise defini- 
tions of every term In the phrase, since we must 
know exactly \s(hat we are proposing to measure, 
as well as how/ we propose to measure It 

"Health manpower" In Us most br^ad definllion 
applies to more than six million persons In the 
health care Industries, engaged In any capacity In 
activities devoted to providing health care: em- 
ployees and self-employed; the public and private 
sectors; those engaged In patient care. In ancillary 
health services, and In administrative and sup- 
portive activities. Although such a broad defini- 
tion Is useful In measuring and planning the total 
Impact of the health care sector In the allocation 
of national resources, many occupations are In- 
cluded In It which are beyond the concern of 
health resources planning (for example. In main- 
tenance, laundry, food preparation, computer 
operation). On the other hand, other definitions 
may be too narrow for our purpose: they may In- 
clude only the private sector, to the exclusion of 
the public; or only employees, to the exclusion of 
the self-employed. Thus, In using any statistics of 
"health manpower," It Is necessary to take careful 
note of the definitions and coverage, down to the 
fine print and the footnotes, since those will 
greatly affect the results of the analysis. 
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Information needs are defined by the planning 
purposes to be served; and for the purposes of 
health resources planning, the most useful infor- 
mation is that concerning occupations or clusters 
of related occupations, of persons qualified to 
perform professional or technical services in pro- 
viding health care directly or indirectly to indi- 
viduals or groups of people. The occupation is the 
common unit for organization, delivery of ser- 
vices, training, credentialing, employment, com- 
pensation, etc., and therefore an appropriate unit 
for manpower planning. 

We must also be precise in defining "occupa- 
tions" or '^occupation clusters." "Occupations" 
are typically defined by a set of functions, re- 
quiring a specific combination of knowledge and 
abilities, and are usually associated with a specif- 
ic title (for example, "registered nurse" or "respi- 
ratory therapist"). Title alone is no^ a sufficient 
identification of an occupation, since the same 
set of functions may be called by different titles 
(e.g., "radiologic technician" or "X-ray techni- 
cian"); and the same title may be applied to 
several distinct occupations (e.g., "nurses" may 
be registered nurses, licensed practical nurses, or 
nonlicensed practical nurses). Thus, unless occu- 
pations are defined specifically, estimates of re- 
quirements and supply are misleading. 

Sometimes the focus of the manpower planning 
is on an alleged or prospective "shortage," and 
here again we must take care that the term is pre- 
cisely defined. "Shortage," of course, exists when 
••supply" is less than "demand," but there have 
been many instances of reported "shortages" 
coexisting with unemployment in the same occu- 
pation — either because the supply was narrowly 
defined to exclude qualified persons who might 
be available, or because the demand was broadly 
defined to Include requirements for health man- 
power In excess of the means to pay personnel to 
fill them. Thus, the definitions of manpower "re- 
quirements," "demand" and "supply" are central 
to manpower planning. 

15 
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As used here, the term "manpower require- 
ments" is defined as the manpower necessary to 
provide health services to a. population. The 
magnitude and connposition of the requirements 
are specific not oniy to the population in question, 
but also to the ievei, intensity and quality of the 
health services, and to the delivery system and the 
modes of manpower utilization prevailing or 
assumed to prevail at a given time and place. 
Therefore, manpower requirements are derived 
from these characteristics of the health care 
system. This does not mean that we must always 
estimate the use cf health care services before we 
can estimate manpower requirements; as we shall 
see, short cuts may ue used at times to estimate 
manpower needs directly. In view, however, of the 
derived nature of manpower requirements, we 
must explicitly take mto account anything that 
affects the levol and q'jali./ of the services to be 
provided (e.g., health insurance), since It will also 
affect manpower requirements. 



Concepts of 
Requirements 
for Manpower 

Derivation of 
Manpower Requirements 



"Demand" is an econcnnic term. It refers to the concv.pifjnf Demand and 
quantities of goodb or sor/'oes which users are Demand Elasticity 
willing to buy at various prices. Demand for man- 
power (labor) refers to the amount of manpower of 
specific kinds (in specific occupationr.) which 
consumers or employers will use (employ^ at vari- 
ous rates of compensation (wages, salaries, or 
fees), in general, the lower the price, the greater 
the demand and vice versa. Thus, the demand for 
manpower is expressed in the employment (or 
self-employment) for pay of personnel who pro- 
duce goods orprovide services which people wish 
to buy at specific prices. Demand for health man- 
power is derived from the demand for health care 
services and from consumers* willingness and 
ability to pay for those services; it is expressed in 
the employment and compensation of personnel 
to provide the services. This is what economists 
call "effective demand" — the use of money to 
purchase goods and services to satisfy needs or 
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wants. The money, and the willingness to use it 
for these purposes, make demand '^effective." 

Needs can be converted to effective demand in 
many ways. When people have more money 
income, they spend more on health services. ^ 
(This is what we mean when we say that "the 
demand for health care is income-elastic") Simi- 
larly, when the price paid directly by individual 
consumers for health services declines (for 
- xample, through health insurance), people at any 
o.'/en income level tend to use more health ser- 
vicr 3 than they would at higher prices; and the 
total expenditures for services are greater. ^ 
Finally, needs can be converted to demand by the 
intervention of a third party (government or philan- 
thropy) to pay (in whole or in part) the provider of 
the needed services on behalf of the consumer. 

For the past 25 years, and particularly for the 
r i.y\ decade, all of these influences have been at 
vvoi^ rising family incomes; the spread of health 
h) ..;ance, including Medicare; and the various 
pulDlic subsidies for health care to individuals, 
such as Medicaid, and for health care facilities, 
principally hospitals. The result has been an ex- 
plosive increase in expenditures for health care 
and a narrowing of the gap between needs and 
effective demand. These trends must be explicitly 
taken into account in projections of demand for 
health care services and the derived demand for 
health manpower. 



1 Rosett, R. and Huang, Lien-fu. The Effect of Health Insur- 
ance on the Demand for Medical Care. Rochester, N.Y,: Uni- 
versity of Rochester, 1971, See, for example, table 2, 

2. Ibid. Also, U.S. Department of Health, Education, and 
Welfare, Social Security Administration. A Report on the 
Results of the Study of Methods of Reimbursement for Physi- 
cians' Services Under Medicare. SS Pub. No. 92-73 (10-73). 
Washington, D.C.: U.S, Department of Health, Education, and 
Welfare, 1973, Vol, II, part 11, table 21. Note that the Increase In 
demand for Insured services occurs when consumers Indi- 
vidually pay less directly, even though thoy are paying more In 
the rising costs of the Insurance, 
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When we speak of ••need" we refer to some Concepts of Need 
level of health services that ought to be consumed 
during a period of time in order to attain a desired 
health status, determined according to some pro- 
fessional standard in the light of existing medical 
knowledge as well as the health manpower to pro- 
vide these services. Since need, both for services 
and manpower, is determined without regard to 
price and effective demand, its use in health re- 
sources planning emphasizes the gaps in health 
services and facilities for which resources should 
be sought in order to bring the health care for a 
specified population to the standard considered 
to be minimum or optimum. In this respect, the 
concept of need is associated with an earlier 
stage of planning than the concept of effective 
demand, which presupposes facilities and ser- 
vices in being (or in prospect, with funding 
assured), and is concerned with planning their 
operations, including their manpower resources. 

Needs may be formulated in terms of observed 
gaps in available health services or in terms of 
standards of health care that are not being met. If 
sick people are not being adequately cared for, or 
if defects of eyes, ears or teeth among children 
are not being detected or corrected, obviously 
there are needs for health services and for person- 
nel to provide them. In these cases, there are by 
definition "shortages'* of health services. Medical 
professionals may determine needs on the basis 
of their judgments of what is required to provide a 
satisfactory level of health care, given the state-of- 
the-art. But just as hungry people or nutritionists' 
findings do not create market demand for food 
until there is money to buy it, so poor health does 
not create a demand for health services (and the 
derived demand for health manpower) until there 
is money for the operation of facilities and the 
employment of personnel. As one study com- 
mented; 

Perhaps more in health than in any other ser- 
vice Industry, "need" and ''demand" are 
clouded and confused by interest groups' 
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biases. A given area might have a well-docu- 
mented need for, say, five physical thera- 
pists, but as long as the money is not avail- 
able to fund these positions, there is no 
demand. 

DEMAND. The number of jobs that can be 
financed with current or future funds. 
NEED. The number of persons in a field who 
will be required to produce a given level or 
amount of service judged to be desirable. 

The distinction is between social ideals 
(what people feel ought to be done) and 
economic realities (what people are able to 
pay for).^ 



Concepts of Supply and The definitions of supply of manpower in an 
Supply Elasticity occupation are even more numerous than the defi- 
nitions of demand. "Supply" may be variously 
defined as: 

1. The number of persons in the specified 
area qualified to practice the occupation, 
whether actively practicing or not 

2. The number available to practice the oc- 
cupation at a given time, including those em- 
ployed (or self-employed) and those unem- 
ployed (available for work but not employed) 

3. The number of unemployed 

4. The number of entrants — the newly quali- 
fied practitioners entering the market, and 
the previously qualified practitioners re- 



3. Connecticut Institute for Health Manpower Resources, 
Not by Numbers Alono: Study of Educational Programs and 
Employment Opportunities In Health in Connecticut and the 
Northeast. Hartford, Conn.; The Connecticut Institute for 
Health Manpower Resources, January 1974. For further discus- 
sion of the Implications of the different concepts, see Dars, 
Lewis. An Analysis of the Concepts of Demand and Need for 
Medical Care and Their Implications for Manpower Planning, 
Health Manpower Planning Series, Monograph 1. Trpnton, N.J.: 
Department of Higher Education, 1973. See also, Jeffers, 
James R., Bognanno, Mario F. and Bartlett, John C, "On the 
demand versus need for medical services and the concept of 
'shortages'," American Journal of Public Health, 46-63, 
January 1971. 
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entering the market after a period of non- 
availability 

5. The numbers who would be in the market 
if the Day (or other form of compensation) 
were fdised by specified amounts above 
specified prevailing levels. 

All of these definitions are "correct," and each 
has its uses in connection with a specific plan- 
ning operation and time frame. The important 
points are that the definition chosen should be 
explicitly suited to the operational situation to 
which it is applied, and that it should be compati- 
ble with the definition of demand used in the 
same situation. In addition, because part-time 
work is an accepted practice in many health 
fields, the number of persons referred to in the 
definition should relate to full-time equivalent 
personnel. 

The last definition (item 5 above), which de- 
scribes the relationship between supply and com- 
pensation, is the most rigorous economic con- 
cept of supply and the most difficult to measure 
and apply. It recognizes that supply is not a fixed 
quantity or a static element in the labor market but 
responds to economic (and other) incentives, 
more or less depending on the occupation, the 
training facilities and training time, and the 
characteristics of the potential supply. The more 
responsive the supply to the various incentives, 
the greater the "supply elasticity" is said to be. 
For example, a substantial increase in salaries 
offered to nurses may produce an almost imme- 
diate inflow of nurses already tralneci but inactive; 
an increase in compensation to physicians, how- 
ever, will have a delayed effect in inducing physi- 
cians to move from one area to another, or an even 
longer delayed effect (as long as a decade) while 
medical education institutions are expanded to 
train additional physicians. The supply of nurses 
is much more elastic than the supply of physi- 
cians, and the supplies of allied health profes- 
sionals requiring one or two years of training are 
more elastic still. 
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The use of other definitions of suoply depends 
on the planning problem at hand. If the opening of 
a new hospital is being considered, it is necessary 
to know whether the unemployed reserve plus the 
new entrants and re-entrants in the various oc- 
cupations will be sufficient to fill the budgeted 
slots. If the choice is between establishing a train- 
ing program for allied health occupations or 
undertaking a sustained recruitment campaign, it 
is necessary to measure the potential supply of 
qualified persons and the incentives which would 
be required to activate them. 

Thus, the relevant concept of supply in large 
part determines the choice of methodology. 
Whether information is sought from employers, 
from labor force statistics, from licensing or reg- 
istry rosters, or from education and training insti- 
tutions depends on the aspect and definition of 
supply that is relevant to the planning problems. 

Concept A geographic labor market may be defined 
of the Relevant simply as "the area within which workers compete 
Labor Market for jobs and employers compete for workers.*' ^ 
Typically, labor markets are local, encompassing 
an area in which workers can change jobs without 
having to change residence. However, Americans 
are traditionally mobile, and moving from place to 
place in search of job opportunities is common; 
also, for some occupations, labor markets may be 
regional or national. Especially in the professions, 
young men and women often move about as they 
obtain their professional education and training; 
they are, therefore, at least at the time they com- 
plete their training, relatively unsettled and free to 
decide where to settle for the most promising 
opportunities. Nevertheless, for manpower plan- 
ning purposes, occupational labor markets are 



4. U.S. Department of Labor, Bureau of Labor Statistics, 
Occupational Supply: Concepts and Sources of Data for Man' 
power Analysis, BLS Bulletin 1816 (Washington, D.C.: U.S. 
Government Printing Office, 1974). 
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essentially local, limited by the distance over 
which commuting is possible. 

The larger and denser the population of the 
local area, the more likely it is that there will be 
demand, supply, and an active market for most of 
the health care occupations. This is particularly 
true of the 265 metropolitan areas in which nearly 
three-fourths of Americans live and work. The size 
of these areas generates effective demand for 
most kinds of health care services; this demand in 
turn offers opportunities for livelihood for a wide 
/ariety of generalists and specialists in medical, 
jental, nursing and allied health occupations. 
Consequently, metropolitan areas have attracted 
3 more than proportionate number of health pro- 
fessionals. Thus, in most cases, metropolitan 
areas can be considered relevant labor market 
areas for most purposes of health manpower plan- 
ning. Moreover, many of the kinds of statistics 
jsefu! in planning are available for "standard 
metropolitan statistical areas." 

Since the relevant labor market encompasses 
the area from which resources are drawn, the 
geographic boundaries for non-metropolitan labor 
market areas are set by the search for qualified 
personnel or by the location of educational insti- 
tutions that train them. Non-metropolitan areas 
may not, in fact, contain supplies of health care 
personnel sufficient even for their limited health 
facilities. Consequently, the salaries offered may 
have to be adjusted upward, depending on the 
elasticity of supply, to attract manpower into 
these areas. 

The National Health Planning and Resources Concept of 
Development Act of 1974 (P,L. 93-641) requires Appropriate Health 
establishment of health service areas, which it ServiceArea 
defines as: 

... a geographic region appropriate for the 
effective planning and development of health 
services, determined on the basis of factors 
including population and the availability of 
resources to provide all necessary health ser- 
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vices for residents of the area.... To the 
extent practicable, the area shall include at 
least one center for the provision of highly 
specialized health services. ^ 
The Act provides further that the area (except in 
unusual circumstances) shall have a population 
between 500,000 and thrue nnillion, with empha- 
sis on SMSA's but with due regard to the differ- 
ences in health planning and services between 
metropolitan and non-metropolitan areas. These 
requirements of law explicitly recognize the na-. 
ture of health service areas and their relation to 
labor market areas and economic areas generally. 
Like the health services from which it is derived, 
the demand for labor tends to be more diversified 
^.nd more specialized as we progress from the 
sparsely populated areas to the most populous 
and richest communities, while by the same token 
the labor supplies in the larger populations are 
more plentiful, diverse, and specialized, and the 
training facilities more accessible. Labor market 
areas and health service areas will tend to be 
compatible as sources of information and as units 
of analysis for health manpower planning. 

Importance of the Projections are measurably influenced by the 
Assumptions in underlying assumptions. The validity of the future 
Planning Outcomes estimates depends upon the extent to which their 
underlying assumptions realistically anticipate 
the ch .nges that the future will bring. 

Different estimates follow from different con- 
cepts of what is being measured and from differ- 
ent ideas of what changes and rate of change will 
occur in the future. With regard to the supply of 
health occupations, for example, government 
support for academic institutions, especially 
medical and allied health programs, in the years 
ahead is vitally important. The assumptions made 
about the level of government support are key 



5. U.S., National Health Planning and Resources Develop^ 
mont Act of 1974 {PX. 93-641), Sec. 1 51 1 (a). 
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determinants of the size of the graduating class 
and thus of the estimate of future increments of 
supply. For example, the Federal Government's 
projections of health manpower supply are 
premised on: 

...one critical set of assumptions ... that 



receive the future support from Federal or 
other sources that is needed for the main- 
tenance and operation of the system at its 
assumed 1974-75 capacity level. Implicit in 
the assumption is that the effect on the 
health manpower production system of the 
late-1972 levels of Federal biological 
research and support programs will not 
change significantly in the years ahead, and 
that trie effects of military and Public Health 
Service recruitments and needs will remain 
roughly as they are today. ® 
With regard to requirements, the key detern,*- 
nants are the number of people requiring care and 
the amount of money available to pay for it. As- 
sumptions about population characteristics, the 
general economy, income levels, consumer ex- 
penditure patterns, and government policy regard- 
ing health care financing underlie the projections 
of the demand for health care. The manpower re- 
quired to provide the projected level of care is 
conditioned by the form of the delivery systems, 
the state of technology, labor productivity and so 
on. 

Since a predominant proportion of health work- 
ers are women, assumptions about labor force 
participation rates and tha lifetime career activity 
pattern of women are important to the future 
supplyand requirement estimates. 

As one moves further in time from the present, 
one's assumptions are inevitably subject to more 
uncertainty. For this reason. It is advisable to 



6. U.S. Department of Health, Education, and Welfare, Bureau 
of Health Resources and Development, The Supply of Health 
Manpower: 1970 Profiies and Projections to 1990, DHEW Pub. 
No. (HRA) 75-38. Washington, D.C.: U.S. Government Printing 
Office. 1974. 
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prepare more than one projection based on differ- 
ent sets of assumptions, ranging from the most 
conservative to the most conjectural among 
plausible alternatives. The use of different sets of 
assumptions provides ^ test of the sensitivity of 
the estimates. If a ci*?'v:;o in assumptions does 
not affect the final estin.uie substantially, one can 
have more confidence in the projection. 
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III. Factors 
Affecting Demand 
and Supply for 
Health Manpower 

The demand for health manpower is determined Determinants 
by (1) the quantity and quality of health services of Demand 
demanded, which are conditioned by such factors 
as the population served, prices and incomes, and 
the supply of health services available; and (2) the 
productivity (output of services per person) of 
health manpower, which is specific to the state cf 
medical technology and to the health services 
delivery system. Demand for manpower is thus 
influenced by many factors. 



The size, the growth, and the characteristics of The Population 
the population are basic determinants of demand Served 
for health services and therefore of health man- 
power. Health resources planning must tako 
account not only of the numbers of people and the 
,ates of increase or decrease, but of the birth and 
death rates, the proportions of the very young 
and the very old, the eihnic composition (since 
some diseases are endemic to certain ethnic 
groups), and the urban-rural composition. For 
example: 

The health Industry was one of the first to be 
affected by the decline in births .... This 
decline undoubtedly permitted a shift of hos- 
pital paramedical staff to other urgent and 
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growing needs and may have already Influ- 
enced some doctors and nurses to choose 
specialties other than obstetrics or pediat- 
rics .... Assuming maintenance of the two- 
child family average and the continued valid- 
ity of the doctor-patient ratio currently esti- 
mated by the Department of Health, Educa- 
tion, and Welfare, the need for physicians in 
the year 2000 will be fewer than the number 
needed to service a population Increasing at 
the higher growth rate (the three-child norm). 
Demand for other health personnel will be 
similarly affected. ^ 

Economic Factor* Demand Is strongly Influenced by consumers' 
incomes (expenditures for health services rise 
faster than Income rises) and by the orices of 
health services (the lower the price, the Greater 
the utilization). The income elasticity and price 
elasticity of demand have been the principal fac- 
tors in the sharp Increase In demand over the 
past decade, as family Incomes have risen and 
health insurance has lowered the effective prices 
of health care services, principally those of hos- 
pitals and physicians. Estimates and projections 
of demand for health care and for the manpower 
to provide it must take explicit account of the In- 
comes of the population for whom the services 
are intended and of the Insurance coverage of the 
services among that population: for example, 
families with younq children are likely to have 
more income and ':ss ins'jrance coverage than 
the elderly; In ^ustrial workers are likely to have 
higher Incomes and more insurance than farm 
workers; etc. 

Productivity Given the demand for health care services on a 
given scale, the question arises: How many 
people in what occupations are required to fill the 
demand? The answer obviously depends on the 



1. U.S. Department of Labor, Manpower Administra- 
tion, Manpower Report of the Presider)t, 1973. Washing- 
ton. O.C.: U.S. Government Printing Office, p. 78, 1973. 
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output per person — or productivity, as it is 
called. ^ For our purposes here, output is defined 
as units of service (visits to the doctor, days of 
routine hospital care, surgical procedures, dental 
procedures, laboratory tests, X-rays, etc). Num- 
bers of personnel (full-time equivalent) of various 
kinds required to perform specified numbers of 
these service ''outputs" are the ''Inputs'' which 
determine measures of productivity: X-rays per 
day (or month, or year) of radiologic technician 
time; "well-baby" clinic visits per pediatrician- 
day; patient-day of routine nursing service per RN- 
day; etc. The variety and complexity of health care 
services are such that it is often difficult and 
sometimes impossible to identify homogenous 
classes of service outputs with defined occupa- 
tional personnel inputs. Yet it is unmistakable that 
there are significant differences among health 
care facilities depending on their modes of de- 
livery (e.g., inpatient vs. outpatient), types of ser- 
vice (e.g., acute care hospitals vs. skilled nursing 
homes), standards of service, etc., and that these 
differences are valid and useful in planning health 
manpower resources. Similarly, among facilities 
of the same types, productivity differs between 



2. The problem of measuring productivity in health services 
is complicated by theoretical ambiguity of concept and defini- 
tion. If the "output'' is maintenance of a given state of health of 
a population, then health services are "inputs/* So far. satis- 
factory measures of **a state of health" have not been de- 
veloped. On the other hand, "outputs" can be defined and 
measured as the services performed by health care personnel, 
and the numbers and mix of personnel are "inputs." The latter 
definition is used here because it is compatible with other ele- 
ments of the system for planning the development and alloca- 
tion of health resources. 

Still another concept is "... a synthesis of the two already 
discussed. This is a definition in terms of episodes of illness 
appropriately cared for . . . using the hospital 'case' rather than 
patient-day as the unit of output . . . relating service to some 

health objective " ("Issues in the measurement of pro. 

ductlvity," (In) Donabedlan. Avedis. Aspects of Medical Care 
Administration: Specifying Requirements for Health Care. 
Cambridge, Mas: : Harvard University Press, 1973.) 
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the more — as compared with the less — effi- 
ciently organized and managed. 

A line of research in "task analysis" in recent 
years has begun to provide systematic informa- 
tion on the tasks which are the basic component 
•'building blocks" of health care services. ^ This 
information points the way to the organization of 
tasks and personnel for the most efficient assign- 
ment of work and the delegation of tasks ac- 
cording to the knowledge, skill and training they 
require so that highly skilled personnel are not 
used fortasks that can be satisfactorily performed 
by those less highly trained. In this way progress 
can be made toward defining standards of pro- 
ductivity; toward utilizing most efficiently scarce, 
skilled personnel; toward achieving better service; 
and toward effecting lower costs, 

TheStatMMhe-Art The technology of medicine and dentistry 
of Health Care affects both the demand for health care services 
and the manpower required to provide them. 
Obviously, technology determines what services 
can be offered: the development of diagnostic and 
therapeutic procedures creates a demand for 
them. One has only to reflect on the limited scope 
of medicine and dentistry at the beginning of the 
20th century to realize how scientific discoveries 
and technologies have enlarged demand. The 
process is apparently without end. Technology 
influences the tasks that manpower performs and 
the skills that must be acquired. 

The advance of technology also increases the 
efficiency and productivity of health care person- 
nel and permits services to be provided by fewer, 
and often more specialized, personnel. For 



3 For an overview of this approach, see U.S. Department of 
l^bor Manpower Administration, Job Analysis for Human 
Resource Management: A Review of Selected Research and 
Development, Manpower Research Monograph No. 36. Pre- 
pared by Michael Wilson. Washington, D.C: U.S. Government 
Printing Office, 1974; especially pp. 18-19, 26 and -^'^ 29^34,39, 
and appendices A and B. 
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example, while biochemistry has greatly in- 
creased the types of laboratory tests and their 
uses in diagnosis, the development of such 
sophisticated equipment as the autoanalyzer has 
made it possible for a technician to perform many 
tests on a blood sample more speedily and at rel- 
atively lower cost than formerly. Thus technology 
on the one hand increases the demand for health 
services and the requirements for health man- 
power, and on the other hand, raises productivity 
and thereby reduces the number of persons re- 
quired. Technological change, by altering the 
demand for services, the tasks performed and the 
output per worker, creates or eliminates health 
Jobs, increasing or decreasing manpower require- 
ments. 

The system for the delivery of health care ser- The Characteristics of 
vicesiscomposedof the facilities, the personnel, the Delivery system 
and their relationships to patients, in the organiza- 
tion, administration and financing of health care 
services. Delivery of physicians' services on a 
fee-for-service basis thwugh the offices of indi- 
vidual physicians differs in important ways from 
delivery through the outpatient department of a 
hospital or the clinic of a prepaid group or other 
HMO, and these differences influence not only 
the demand for services of various kinds but the 
number and occupational mix of the personnel 
providing them.^ Shifts in the utilization of ser- 
vices between, for example, inpatient and out- 
patient care, or between treatment and prevention 
of illness, produce corresponding shifts in de- 
mand for health service personnel. In fact, the 



4. For examples of effects of various national health insur- 
ance plans on manpower demands, see U.S. Department of 
Health, Education and Welfare, Assessment and Evaluation of 
the Impact of Archetypal National Health Insurance Plans on 
U.S. Health Manpower Requirements. Prepared by Huang, 
Llen-fu and Shomo, Elwood (Robert R. Nathan Associates). 
DHEW Pub. No. (HRA) 75-1. Rocl<vllle. Md.: U.S. Department of 
Health, Education, and Welfare, 1974. 
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explosion of demand and cost since 1965, and the 
prospects for further extension of health insur- 
ance have stimulated variations in delivery sys- 
tems in the search for cost-containment mea- 
sures. Consequently, health resources planning 
should take account explicitly of the changes in 
the delivery sv:tem Impending or prospective at 
thetimethe planning is done. 

The Supply of Health care is one of the sectors of the econ- 
Health Services omy in which supply is an important determinant 
of demand. Effective demand presupposes a 
supply of facilities and personnel; demand can be 
effective only if there are services to be purchased 
and providers from whom to purchase them. More- 
over, the availability of health services as the con- 
sequence of the discovery and application of new 
medical and dental technology in itself generates 
a demand, as we have seen again and again. This 
is particularly true with the proliferation of spe- 
cialized services. In the face of the consumer's 
imperfect knowledge, the physician or dentist 
becomes the professional adviser or even the 
decisionmaker: '*Once the consumer has placed 
himself in the physician's hands, the physician 
plays a major role in deciding the amount of ser- 
vice consumed." ^ 

The influence of supply on demand is nowhere 
clearer than in health resources planning. When- 
ever services are limited by the unavailability of 
facilities or personnel (e.g., inadequate hospital 
capacity or lack of the full range of medical/dental 
capabilities), as may be the case in rural or remote 
areas — villages in Alaska are extreme examples 
— the demand is truncated accordingly. Planning 
the expansion of the supply of services must take 
account explicitly of the effective demand for ser- 



5. Report of the National Advisory Commission on Health 
• Manpower. Washington, D.C.: U.S. Government Printing Of- 
fice. Vol. II, 238, November 1967. 
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vices and personnel which will be activated by the 
supply. 

Although all demand for health manpower is Relative Importance 
derived from demand for health services, the of Determinants 
several determinants of demand affect different of Demand 
occupations differently. Some occupations (e.g., 
physicians and dentists) are linked primarily to 
size and distribution of population; of ers (e.g., 
pediatricians) are linked to birth rates. The 
demand for laboratory technicians, on the other 
hand, is strongly influenced by the development 
of biochemical technology and equipment. For 
purposes of manpower resources planning, it is 
important to recognize the specific dominant in- 
fluences on the demand for manpower at different 
points in the delivery system. 

While the demands for '1ree-standing," auton- 
omous professionals — like physicians and 
dentists — may derive in the first instance from 
exogenous variables of population and income, 
demands in other health care occupations are 
strongly affected by the number of physicians and 
dentists and other aspects of the delivery system. 
The demand for nurses, for example, derives from 
the facilities in which nurses are employed, such 
as physicians' offices, hospitals, clinics and 
nursing homes; and from such secondary determi- 
nants as school health programs and the number 
of children in school, and nurse training programs 
and the requirements for nurse instructors. The 
demand for pharmacists, on the other hand, is 
determined by the number of prescriptions written 

— which itself is affected by the development of 
drug therapy (the drugs available for treating pa- 
tients and the physicians' propensity to use them) 

— and the productivity of pharmacists (largely a 
result of the extent of pre-compounding in manu- 
facture). 



6. Maryland Council for Higher Education, A Proiection of 
Marytand's Health Manpower Needs Through the 1980's, Balti- 
more, Md.: Maryland Council for Higher Education, 1969. 
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Medical, dental, nursing and allied health 
occupations seldom occur in isolation, unrelated 
to one another. Depending on the relationship of 
demand and supply and on the delivery system, 
tasks may be reallocated or delegated between 
occupations functionally related in the delivery 
process though of different skill levels; e.g., MD 
and RN, or RN and LPN. Thus, the demand for 
RN's may be determined in part by a deficiency in 
the supply of MD*s, The reallocation of tasks may 
go the other way, as well: an abundance of RN's 
can limit the demand for LPN*s, 

In sum, there are no neat formulas for deriving 
demand for health care occupations mechanisti- 
cally from the various determinants. Not only 
every community, but every occupation as well, 
must be analyzed with intelligent regard to the 
peculiar circumstances of the times, arising as 
they do from determinants as diverse as birth 
rates, health insurance, facility construction pro- 
grams, or technological developments. 

Determinants of Over the long range of time and place, supply of 
Supply of health care manpower will be determined, like 
Health Manpower supplies in other occupations, by underlying eco- 
nomic and institutional factors: rates of pay and 
earnings expectations in relation to time and cost 
of training; working conditions, rewards of status 
and other intangibles; opportunities for training 
and for employment; geographic and occupa- 
tional mobility; institutional incentives and con- 
straints that encourage, discourage, or circum- 
scribe occupational practice. Because of the 
public interest in health care, health service occu- 
pations are subject to these long-term influences 
more than most: training is relatively prolonged 
and exacting; opportunities are institutionally 
determined; credentialiny as a prerequisite to 
employment is widespread; and occupational and 
class distinctions are more persistent than in 
most fields. On the other hand, earnings m many 
health service occupations are good or better than 
good, prestige is high, and the prospect of a 
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career in the medical and healing arts is persis- 
tently attractive to young men and women. 

In many medical, dental, nursing and allied Education and Training 
health occupations the flow of qualified person- Programs 
nel into the labor supply is governed by the train- 
ing system: the capacity of training facilities and 
programs, the length of training and its costs, the 
number of applicants, the standards for admis- 
sion, the number of students in each class, the 
dropout rate during training, and the number of 
graduates. The health resources p'anner needs to 
pay close attention to the admissions policies 
and practices of local and regional health educa- 
tion and training institutions: How many are 
admitted? What are the qualifications for admis- 
sion? What are attrition rates between admission 
and graduation? 

In the case of physicians, medical education is 

prolonged and costly, and the number of places in 

medical schools is limited and requires years (and 

a great deal of money) to expand. Because medi- 
cal school facilities expanded so little for so many 

/ears, the supply of American-trained physicians 

has been inadequate to national requirements, 
the result that the U.S. supply has been (and 

is being) augmented by large numbers of foreign- 

Dom, foreign-trained physicians. Thus, the addi- 

:ions to supply are governed by the capacity of 

Tiedical schools and the admission of immigrant 

Dhysicians. The supply of dentists is similarly 

joverned, though the time and cost of training are 

ess. But the s^hortage of dentists is masked by 

Jental neglect, because effective demand (what 

:onsumers will pay for) falls far short of the dental 

leeds of the population in the absence of insur- 
ance coverage. 



The planner must assess the extent to which Locationai and occupational 
those who are graduates of local and regional Decisions of Qualified 
training institutions become part of the local and 
'egional supply. Nurses and allied health workers, 
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for example, are more likely to remain In the area 
In which they are trained than are doctors. In 
general, the more highly trained the occupation, 
the wider the relevant labor market and the greater 
the geographic mobility among Its practitioners. 
Physicians tend to move, sometimes over con- 
siderable distances, in search of opportunities to 
pursue their specialties, to have access to well- 
equipped, well-staffed hospitals, and to enlarge 
their earning possibilities. The markets for radio- 
logic and laboratory technicians, on the other 
hand, tend to be more strictly local. 

The movement of personnel at all professional 
levels both In and out of the area reflects, in part, 
the fact that Americans are mobile people; In any 
given year about one American In 16 moves to a 
different state. In the case of health service pro- 
fessionals, the movement has been unbalanced 
as physicians, dentists, nurses, and other highly 
trained personnel have gravitated to larger com- 
munities and especially to metropolitan areas, 
drawn by opportunities for more specialized prac- 
tice, higher earnings, and an atmosphere con- 
ducive to professional development. The obverse 
is that many smaller communities and rural areas 
are undermanned. This Is another example of the 
perverse economics of the health services sector: 
the concentration of health manpower supplies in 
metropolitan areas has not restrained the prices 
of health services, nor has the paucity of supply in 
small communities served to raise them. 

The number of graduates of local and regional 
training programs, therefore, is not synonymous 
with the numbei available to the local or regional 
supply. Not only do graduates leave the area (to 
return to their homes elsewhere or to seek more 
favorable opportunities), but some even leave the 
occupation, perhaps because they find they can 
earn more in some other field, in any event, to 
estimate local supply it is necessary to discount 
the number of graduates on the basis of past 
experience, especially in the occupations with 
relatively short training where the persona! invest- 
ment in time and money is not so great. 



Although the output of education and training Labor Force Panici- 
Institutions is the principal determinant of the patlon Rates 
supply of new practitioners in health service 
occupations, much the largest part of the supply 
at any time is composed of previously trained per- 
sonnel, either those employed, unemployed, or 
out of the active labor market for personal rea- 
sons. Because rates of participation by women in 
the active labor force vary from time to time ac- 
cording to their personal circumstances and pref- 
erences, "potential supply'' Is likely to be signifi- 
cant In occupations heavily populated by women. 
For example, women 18 to 25 and women 35 to 55 
years old have higher labor force participation 
rates than those 25 to 35. Women with pre-school 
children are only two-thirds as likely to be in the 
labor force as those with children of school age. 
Women are more than five times as likely as men 
to be working in part-time jobs. These participa- 
tion rates all reflect ways in which women adapt 
to the competing demands on them which arise 
from their several roles. They are particularly ap- 
plicable to health service occupations because 
women are so prominent a part of the labor force 
In these occupations, especially in nursing, 
which Is almost entirely staffed by women. It Is 
not unusual for young women to work until the 
birth of the first child and to leave the labor force 
or to work part-time for a few years, returning to . 
full-time employment In their middle or late 
thirties. These withdrawals and* re-entries must 
be reckoned In estimating supply. They reflect a 
pattern of lifetime career activity that is under- 
going change as women's role in society Is being 
redefined. 

For many occupations some form of credential- Ucensing and Certification 
ing Is practiced — either licensing by the state as 
a prerequisite to practice or certification by a pro- 
fessional organization attesting to the completion 
of accredited education or training necessary to 
establish the qualifications of Individuals. Cre- 
dentiallng requirements may constrain the supply 
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of manpower in any locale by limiting the number 
eligible for employment and by preventing more 
efficient utilization of manpower. A significant 
source of future supply may develop from the use 
of proficiency examinations as a basis for creden- 
tialing, as mandated by the 1972 Social Security 
Amendments, as an alternative to the completion 
of prescribed, accredited education. 

Rates of Pay and Earn- Because physicians and dentists are among the 
ings Expectation best paid occupations, qualified applicants 
exceed the limited number of places in profes- 
sional schools, despite the long, difficult and 
expensive training. The high returns have at- 
tracted relatively large numbers of foreign medi- 
cal graduates, who (as noted above) in recent 
years have numbered nearly as many annually as 
U.S. graduates. There is no doubt that many more 
American men and women will enter the medical 
professions as places are made for them. 

There is a wide gap in earnings between physi- 
cians and dentists and all other health service 
occupations. Nurses in particular have been 
underpaid relative to comparable professionals in 
other fields, and this fact has been reflected in 
shortages from time to time. The increased de- 
mand for hospital nurses resulting from hospital 
insurance brought about improvements in pay and 
work conditions for nurses and an increased 
supply of nursing students and graduates. In addi- 
tion to long-run responses of this kind, it is often 
possible in the short run to draw nurses from the 
potential supply by offering higher pay as well as 
hours of work compsitible with their preferences. 

Rate of Deaths and Death and/or permanent retirement of part of 
Retirements the labor force each year are factors which also 
lower supply. It is estimated that on the average, 
death and retirement annually remove about two 
percent of the male labor force and about five 
percent of the female labor force. Estimates of 
annual rates of separation for all causes by 
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individual occupation for each state are 
published by the U.S. Department of Labor and 
should be explicitly used in projecting net 
changes in the supply.^ 

The relative importance of the several determi- Relative Importance of 
nants of supply is specific to the various occupa- Determinants of Supply 
tions, the sources of supply, and the means of 
generating supply. Among health service occupa- 
tions requiring significant training, the capacity of 
the education/training facilities is the overall long- 
range constraint. The supply of applicants is 
ample and in most occupations exceeds the 
number of places in the schools. The capacity of 
the schools is not a static constraint, since places 
can be made for more students; but the lags be- 
tween new capacity and output of health profes- 
sionals may range from several to 11 years (the 
latter in the case of physicians). 

For the supply of physicians the rate of immi- 
gration of foreign-trained doctors can be almost 
as important as the capacity of U.S. medical 
schools, as well as the only possible short-run 
adjustment to supply, especially for resident 
staffs of hospitals. 

For RN's also, immigration has been a signifi- 
cant factor when there was an apparent shortage 
of nurses. The expansion of nurse training capa- 
city, however, has lessened the dependence on 
foreign-trained nurses. Among nurses, neverthe- 
less, the qualified but inactive segment provides a 
source of potential supply, part of which may be 
responsive to recruitmeni offering terms of em- 
ployment, pay and working conditions calculated 
to attract nurses back into active status. ® 



7. See the detailed description of the use of labor force sepa- 
ration rates for estimating outflows due to death and retire- 
ment in Part II of this monograph. 

8. A major metropolitan hospital recently disclosed that it 
was having trouble recruiting staff nurses because it did not 
Know that it was paying below the market. 
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Since health services are essentially local, 
questions of supply of personnel (or services) will 
ordinarily focus on the local (or regional) labor 
market and on the factors which determine the 
supplies which are (or will be) available to that 
market. In major metropolitan areas, supplies in 
most health service occupations are likely to be 
determined locally for the most part by the out- 
puts of local training institutions, adjusted by the 
flows of persons to areas of greater opportunity 
and away from areas of less opportunity. These 
flows are not automatic, however, and manpower 
planning may be itself a determinant of supply 
insofar as it stimulates recruitment efforts. Less 
populous areas, on the other hand, may encounter 
shortages even when national supplies are ade- 
quate and may have to compete vigorously with 
metropolitan centers for the output of trainees. 

For physicians and dentists, both U.S. and 
foreign trained, the relevant labor market is wider. 
Immigrants are often recruited for resident staff 
by the less well-known hospitals, and — if they 
are able to meet licensing requirements and 
remain in the United States — may be more 
mobile and available to smaller communities. 
Those trained in the United States have a choice 
of practicing in their heme communities, in the 
places where they ir^tern, or in markets which 
offer attractive prospects of earnings, specializa- 
tion and professional opportunities. Even in large 
communities it is difficult to anticipate which 
determinants of supply will dominate; in smaller 
communities it is much more difficult. 

We have noted earlier the tendency in health 
services for supply to generate demand, for con- 
sumers to avail themselves of services that ap- 
pear likely to be conducive to health and comfort. 
This is most clearly illustrated by the resort to 
new modes of surgery and chemotherapy, which 
find a ready or even avio market when they be- 
come available. From this we may conclude that 
in a relatively affluent society with a large com- 
ponent of income. Doth private and public, to be 
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The Interaction of 
Demand and Supply 



used for discretionary spending (that is, for con- 
sumption other than food and shelter), there is 
latent demand for more health care than is avail- 
able, and that the appearance of a doctor or a 
hospital or a mode of treatment where there was 
none before activates this demand. Technical and 
biochemical advances — a new drug or a new 
piece of equipment — thus change the demand 
both for health care and for the numbers and 
qualifications of the manpower to deliver it. The 
changes in the manpower demands, in turn, affect 
the institutions and programs for education and 
training. 

There is also an interaclion of demand and sup- 
ply in health ser^^ices manpower. A half century 
ago, when the effective demand for health care 
was limited by the relatively low level of personal 
incomes, the supply of physicians was greater 
than the demand could employ efficiently, with 
the result that physicians were underutilized and 
performed many health service tasks now per- 
formed by allied health personnel. Under condi- 
tions of shortage, on the other hand, tasks are 
delegated from scarcer to more plentiful classes 
of manpower, e.g., from physicians to nurses. In 
the same way, an inadequate supply of RN's stim- 
ulates a demand for practical nurses. 

Though they may originate as adaptations to 
immediate demand-supply situations, these 
changes, once they are initiated, may become 
embedded in conditions of productivity, pay and 
occupational scope. The use of health service per- 
sonnel at their highest skills increases their pro- 
ductivity and lays an economic basis for increases 
in pay. As these conditions become more wide- 
spread, they are reflected in tables of organization 
in hospitals and in the programs of training insti- 
tutions. The continuous chain of interactions be- 
tween demand and supply should be explicitly 
recogr^^edjn manpower resources planning, and 
its effects'should be anticipated in demand and 
supply projections. 
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IV. Methodological 
Approaches to 
Estimating 
Manpower 
Requirements 

Introduction 



Alternative methodologies for estimating re- 
quirements are available to the local planner, but 
no one method is universally applicable and error 
free. Experience has shown that different 
methods produce different estimates. A 1970 
investigation of six earlier projections of 1975 
physician requirements based on different 
methodologies found that the estimates vary 
significantly, ranging from 305,000 to 425,000, and 
that the findings led to opposing conclusions con- 
cerning the adequacy of the projected supply of 
physicians.^ 

All methodologies are tools in the hands of the 
researcher, and the quality of the product is as 
much, if not more, a reflection of the skill of the 
craftsman as of the excellence of the instrument. 
At every step In preparing an estimate, judgment 
and assessment are necessary, and no mechanis- 
tic technique Is a substitute forlnsight. 

In this chapter, we will present the alternative 
methodological approaches to estimating require- 
ments in a general, conceptual framework, A de- 
tailed, 9tep-by-step, how-to-do-it description and 
an in-depth analysis of the pros and cons of each 



1. HanBon, Loo W. "An appraisal of physician manpowor 
projoctlons," Inquiry, March 1970. 



41 



33 



method are given in Chapter III of Volume II. 
Most studies are not pure examples of any one 
methodology but a mix or blend, adapted to the 
particular circumstances of the area planner. In 
the social, economic, and political setting in 
which he operates, the planner pinpoints the 
specific problem he is addressing and in the light 
of the resources available to him selects the 
methodological approach or mix of methodolo- 
gies best suited to his needs. His alternatives are 
approaches based on the manpower/population 
ratio, the service targets, health need, and eco- 
nomic (effective) demand. ^ 



By far the most popular and frequently used 
methodological approach relates manpower to 
population. ^ A ratio of the number of health per- 
sonnel to the total population served is selected. 
To calculate manpower requirements, the ratio is 
applied to the target year population. 



Manpower 
Population 



X target population 



Estimated manpower 
requirements 



The numerator in the ratio, manpower, may refer 
to discrete occupations (e.g., radiological tech- 
nologist) or to generic categories (e.g., allied 
health occupations). The term may be limited to 
health personnel providing service in a particular 
setting (e.g., nursing homes) or to a particular type 
of care (e.g., pediatric), or it may be all-inclusive, 
encompassing the totality of workers in the health 
industry. 

The denominator of the ratio, population, may 
be defined in different terms depending upon the 



The Manpower/ 
Population Ratio 
Method 



2. ThG typology of molhodologlcal approaches was adopted 
from Hall, Thomas L "Estimating requirements and supply: 
Where do we stand?" (in) the Pan American Conference on 
Health Planning, 10-17 September 1973. Washington. D.C.: Pan 
American Health Organization, Scientific Publication No. 279, 
1974. 

3. Some researchers invert the ratio, relating population to 
manpower, e.g., 3,500 population per x-ray technologist. 
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planner's concerns: total community population If 
the problem deals with environmental health; 
citizens 60 years of age and older If the concern is 
to staff nursing homes and treat chronic Illness; 
the residents of a geographically defined service 
area If the Issue is adequate ambulatory care. 

The kingpin of this method Is the ratio and Its 
appropriateness. The validity of the estimate 
depends upon the fit of the ratio. Experts are fre- 
quently asked to choose the ratio on the basis of 
requirements for optimal care or for some 
minimum standard.* Alternatively, planners may 
adopt tho ratio found to prevail In the nation as a 
whole, or in their region or In a comparable geo- 
graphic area. 

The attributes of the manpower-populatjon ratio 
method — its simple data requirements, low cost, 
ease of understanding and application ^ explain 
Its appeal and popularity. However, one should be 
aware of its basic limitations. To assume that 
population size explains manpower requirements 
Ignores Important Influences that do not operate 
through population size. Such variables as popu- 
lation density, the organization of the delivery 
system, the money available to pay for health ser- 
vices, and the productivity of manpower are 
examples of factors that are overlooked In the 
ratio method. In using the ratio method, the plan- 
ner assumes, explicitly or Implicitly In the choice 
of the ratio, that these variables operate In his 
situation In the same way as In tho situation from 
which the ratio Is selected, or that he can make 
explicit allowances for differences. Despite these 
caveats. It should be pointed out that other, more 
sophisticated methodologies may use the man- 
power-population ratio as an Input. 

The Service Targets Recognizing that the relevant measure of man- 
Approach power requirements Is not tho number of people 
but the volume of service, the service targets 



4. The Delphi method may be used to achieve a consensus. It 
Is descril^ed in Chapter I of Volume 11. 
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approach focuses on service demands and takes 
into account theeiementsof manpower utiiization 
and the organization of the deiivery system. 

The first step in appiying the method is to set 
the target of the types and quantity of service re- 
quired by the popuiation in the iocal area. The 
constraints of the particuiar program and of the 
health delivery system ar^ taken into account in 
selecting the service goals. For example, let us 
take the Early and 'r^eriodic Screening, Diagnosis 
and Treatment Prooram mandated by Congress in 
1967 as an amendment to the Social Security Act. 
Persons under 21 eiigibie for medical assistance 
are to be screened periodically and treated for 
health problems. The program is administered by 
the states, which, following national guidelines, 
individually determine the health evaluation pro- 
cedures to be used and the mechanisms needed 
to carry out the program. Given these guidelines, 
the service targets in each state may be deter- 
mined. If 10,000 children are eligible and screen- 
ing for health assessment must take place an- 
nually, the target is 10,000 visits. However, the 
decision may be reached to phase the program, 
taking one-third of the eligibles each year in the 
light of available resources. Or it may be decided 
to provide more frequent screening to younger 
children, less frequent to the older. !n that case, 
the population distribution by age determines the 
number of visits for the screening target. To set 
the service target for treatment, one would need 
Information on the incidence of conditions re- 
quiring medical treatment that are covered by the 
program. 

With the service targets quantified, manpower 
requirements are derived by applying factors re- 
lated to manpower staffing and productivity. 
Neither of these factors is easily quantified. For 
purposes of estimating manpower requirements, 
we would like to know what proportions of the 
services — the tasks done in a health assess- 
ment of a young child, for example — • are per- 
formed by the pediatrician, the pediatric nurse 
practitioner, or the practlcai nurse. Manpower 
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staffing practices are anaiyzed by means of task 
anaiysis, and this entaiis a detaiied study of Job 
performance in which Job functions are identified 
and separated into tasks, Finaiiy, the worker's 
activities are studied to pinpoint the tasks he un- 
dertakes and the time aiiotted to each one. The 
significance of the staffing pattern is that the 
deiegation of tasks — from dentist to dentai aux- 
liiary, or from pharmacist to pharmaceuticai tech- 
nician — aiters the manpower requirements for 
each affected occupation. 

Productivity (output per unit of manpower) also 
has a direct and important bearing on the number 
of workers needed. If one can increase produc- 
tivity on the average by ten percent, one has in 
fact proportionately iowered the requirements for 
personnel. (The unit of output for measurement 
of health-manpower productivity is a problem still 
to be resolved.)' 

To illustrate the methodology of the service 
targets approach with a simple example, let us 
suppose that the question the planner needs to 
answer is, **How many emergency medical techni- 
cians (EMT's) are required for adequate service in 
our community?" 

First, we define the service target: say that the 
number of ambulances required is established as 
one ambulance per 10 10 people, based on the 
analysis of the past year's emergency calls and 
the organization of ambulance services in the 
area. The service target is validated by the expert 
Judgment of emergency medical physicians. 
Thus, this community, with a population of 50,000 
would require five ambulances. 

Second, we determine the staffing pattern: let 
us assume It is agreed that each ambulance 
should carry two EMT's, and should be manned 
24-hours-a-day, seven-days-a-vveek. 

Third, we decide upon the level of productivity: 
in this case, the output of emergency personnel Is 
measured by the hours they are available to re- 



5. See the discuaolon In Chapter III. 
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spond to emergency calls. Each EMT will man the 
ambulance for an 8-hour day, 40-hour week. 

Finally, we calculate the manpower require- 
ments: each ambulance will operate round-the- 
clocK, a 168-hour week. Dividing 168 hours by a 40- 
hour week for each man equals four men. Multi- 
plying by two men per shift equals eight men, 
which, when multiplied by five ambulances, 
equals 40 men. Adding one additional EMT as a 
relief man gives the community's total manpower 
requirement for EMTs — 41 men. 

The primary focus of the service target ap- 
proach Is on the delivery of care. In estimating 
manpower, one must consider what types and 
quantity of service are to be provided to the com- 
munity and, In turn, the typpT and amount of ser- 
vice each worker will offer. The planner Is led to 
consider alternative forms of organization and 
staffing and to recognize that manpower require- 
ments vary with different delivery systems. 

Following this approach, however, has its 
dangers. The planner can easily become bogged 
down, because a huge volume of data, consider- 
able Investmont of time and money, and a high 
degree of statistical expertise may be required to 
use this method ouccessfuliy. Another hazard is 
that the end product, the estimates based on 
norms or service targets, may not be defensible in 
terms of economic realities or the felt needs of 
the community. 

Another methodological approach uses the The Health Needs 
health status of the local population as the start- Approach 
Ing point and estimates manpower requirements 
on the basis of the care needed to attain and main- 
tain good health. A study Is made of the health 
status of various demographic and socioeconom- 
ic groups ijsinc; statistics and professional opin- 
ions on morbidity and the proper care for illness 
and health maintenance. The community's need 
for health aen/lces Is translated into manpower 
requirements. 

"Good." bsing subject to definition, may mean 
In this context either minimal, adequate or 
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optimal well-being. The standards of good 
medical care and the pathways of care are set by 
professionals — doctors, dentists, therapists, and 
other medical personnel. They are asked to 
specify the standard of good care for each service 
and diagnosis under various health conditions — 
the nature and content of the care, the number of 
visits, the time required for each visit, the kinds of 
personnel delivering the care and so on. For a 
specific program such as good medical care for 
children under 17, detailed standards of care are 
set for well babies, acute and chronic child ail- 
ments and other problems. With quantitative 
information on the size of population, frequency 
of illness and health conditions, services to be 
offered and time required to deliver these ser- 
vices, the planner can define the health needs 
specified by a particular program as a basis for 
estimating personnel requirements.® 

A mass of information is needed. On the ser- 
vices side, detailed data are needed on the health 
conditions of the population and the volume of 
services estimated to be needed to provide care 
for specific conditions and health needs. On the 
manpower side, detailed data are needed on the 
amount of time it takes to perform the necessary 
services by each health occupation and on the 
p juuctivity of each health worker. The health 
needs approach may be viewed as an extension of 
thj service targets approach in which the targets 
are r ot by the biologic needs of the community, as 
professionally determined. 

Let us illustrate the distinctive character of the 
he. *n needs approach by reverting to the 
oxar)ploo( an emergency medical technician. The 
problem Is to estimate the number of EMT's 
nordf d for ambulance service in a comprehensive 
(]\). .j'^ncy medical service system. 



fi Schfjofolfl, H.K., ot al., "Tho dov«lopmonl of fitandarda for 
tr»o ;iuiJit nncJ plonnlfig of modlcal euro: Good podlalric caro 
program coritont und mothod of ofltlmatino noodod per- 
VMinol." Anwrlcan Journal of Public Hoolth, Novombor 1968, 
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The health needs are prescribed by the opinions 
of experts as to the standard of medical care re- 
quired by the critically injured, heart attack and 
stroke victims, and other emergency cases. These 
standards may stipulate that physician and tech- 
nician services would be available 24-hours-a-day, 
to provide professional emergency care within 25 
minutes of call, for an ambulance trip of no more 
than one hour within a geographic radius of 50 
miles, employing a two-way radio-communication 
system and hospital-based ambulances. The num- 
ber of ambulances necessary to meet these stan- 
dards of need can be calculated by taking into 
account the community's population characteris- 
tics, geography, travel conditions, location of 
hospital emergency rooms and emergency equip- 
ment, and the numbers and types of accidents 
that require emergency treatment within a certain 
time period. 

The manpower requirements — the number of 
EMT's needed — are derived in much the same 
way as in the service target approach: first, the 
standard of ''needed** emergency care must be 
defined; then the volume of services needed must 
be quantified. In this particular case, the commu- 
nity is divided into emergency care zones; terrain 
and road conditions are taken into account in the 
creation of these zones so that the standards of a 
50-mile radius and a maximum trip duration of 
one hour are met. Within each /.one, a study of 
the number and characteristics of the population 
and the record of accidents and other emergen- 
cies is made to provide a basis for quantifying 
the emergency care load. The hospitals at which 
the specially equipped ambulances should be 
placed are pinpointed. Let us assume that three 
emergency care zones are designated, requiring a 
total of five ambulances. 

If the manpower components — the staffing 
pattern and productivity — are envisioned as in 
the service targets example, we will come up with 
the same estimate of 41 men. But let us assume 
that our objective is to meet the community's 
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minimal needs. We might then alter the staffing 
pattern to man each ambulance with one driver 
and one EMT. Our conclusion then would be that 
the community needs only 21 drivers and 21 
EMT's; given the salary differential, this staffing 
pattern would represent a considerably lower 
financial burden. 

On the other hand, if needs are defined in terms 
of optimal care, the staffing pattern might be two 
EMT's per ambulance for each shift, one with a 
basic 80 hours of training and the second with 360 
hours of advanced training — a total requirement 
of 41 men, as we have already calculated. In addi- 
tion a back-up emergency medical physician 
would be required in each zone to guide and direct 
the personnel in the ambulance. If each doctor 
works a 50-hour week, each zone would require 
three and one-third doctors. This would mean a 
mininunn of ten emergency medical physicians 
for the community. 

The main advantage of the health needs 
approach for the health planner is its logical basis 
in "What ought to be" as the reference point. 
This is especially appealing for long-range plan- 
ning, or high-priority categorical health programs, 
and for environmental health programs. It could 
be the proper basis for a he.?ilth system plan which 
sets community goals in line with the national 
guidelines to be established under the National 
Health Planning and Resources Development Act 
of 1974. 

One disadvantage stems from the difficulty in 
defining health needs, since expert opinions 
differ. Moreover, this approach requires detailed 
disaggregated data and sophisticated comp iia- 
tlonal techniques to quantify needs, servicer 'u.'vJ 
manpower requirements and therefore !s like'v to 
be most costly and time consuming. In addid^ i, 
the health needs approach, if based upon st-in- 
dards set too high, will over-eatlmate the ma-i- 
powor that the Ct*)mnnt;nity Is In a position vo fi 
nance. Policies anc^ programs to supply this ^^we! 
of manpower are likely to result in W'\urf-\ 
unemployment, 
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This methodological approach focuses on the The Economic (Effective) 
"effective" demand for health care — the willing- Demand Approach 
ness and ability of consumers or the community 
to pay for health services — as the basic deter- 
minant of the demand for manpower. Manpower 
requirements are derived from an estimate of the 
monies available from all sources to pay for care, 
including wages and salaries, or from an estimate 
of the services consumers are willing to buy, 
talking into account the tasl<s performed and the 
productivity of health personnel. Effective 
demand for manpower may be elicited from em- 
ployers or analytically deduced from health 
expenditures or service utilization data. 

To illustrate the distinctive concept that under- 
lies this approach; let us again use the example of 
the emergency medical technician. It is signifi- 
cant that the problem is now defined as the 
number of EMT's required to fill the jobs in a 
community-wide ambulance service. 

The initial tasl< is ?o quantify the effective 
demand for emergency ambulance services. First, 
the funds available to operate the service must be 
determined from a study of the gross revenue 
generated from emergency calls in the past or 
from an analysis of the factors that account for 
the revenue — the number of emergency runs, the 
distance traveled, fees paid and uncollected 
charges, government funding support and so on. 
Information would also be needed on the average 
cost of operating an ambulance. The number of 
ambulances the community will support can be 
determined by dividing the average cost of an 
ambulance into the funds available. 

Alternatively, the effective demand for services 
might be identified from utilization records, since 
it can be reasoned that the use of the service indi- 
cates the level of consumer demand, representing 
the need, willingness and ability to buy. 

Another approach to measuring economic 
demand is to go directly to the operators of 
ambulance services — the hospitals, fire depart- 
ments, funeral directors, police, or whoever in the 
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community performs this service — and to ask for 
their opinions of requirements, present and 
future. This task produces a direct estimate of 
manpower requirement, based on empioyment 
opportunities, aithough the empioyer may himseif 
be deriving the requirements estimate from his 
judgment of the services demanded or the rev- 
en ues generated. 

The conversion of the demand for ambuiances 
into the demand for EMTs would proceed, as we 
have described in the service targets approaches, 
based on data on the staffing patterns and pro- 
ductivity. The computation divides the total 
amount of services, however defined, by the 
average output of one health worker. 

As we have indicated, a variety of techniques 
may be used to calculate the economic effective 
demand and to convert this demand for services 
into manpower requirements. A survey of em- 
ployers or an area skill survey is one approach. 
Another is to analyze empirical evidence of the 
utilization of services by population groups in 
relation to measures of disease or illness, per- 
sonal income and other health system determi- 
nants. The most sophisticated techniques employ 
mathematical models, using regression analysis, 
mathematical programming and simulation 
methodologies. 

The economic (effective) demand approaches 
have the advantage of estimating requirements 
that relate to Job opportunities. When the plan- 
ner's frame of reference is the manpower 
demanded in the labor market, he properly turns 
to these methodologies. However, situations 
exist where service target or health need, not 
effective demand, is the key determinant, as in 
assessing the impact of a proposed program In 
public or environmental health. Moreover, most of 
the economic demand methodologies require 
substantial data, technical expertise and financial 
resources. 

Manpower estimates for present or future re- 
quirements may be based on the same method- 
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ological approaches: health manpower/population 
rates; service targets; health needs; economic 
(effective) dennand. The time frame, not the tech- 
nique, produces the distinction between present 
and future requirements. In calculating future 
requirements, one incorporates the changes 
expected or estimated to occur over time. The 
validity of the requirements projection will reflect 
the realism of the assumption about the future 
and the quality of the data that describe the past 
and the present. 

In general, the analytical approach to projec- 
tions starts with a study of the past or the present, 
identifying the forces affecting manpower .hat 
produce change, and then calculates future re- 
quirements based on the impact of these changes 
overtime. 

The methodological process underlying all pro- 
jections may be described briefly as follows: First, 
one must determine the factors that affect man- 
power requirements, and study the way in which 
they have operated. If possible, one should deter- 
mine any economic variables which measure, are 
related to, or can serve as a proxy for each factor 
and which are capable of being projected inde- 
pendently, and study their past relationship to the 
occupation. Second, one must estimate the future 
levelr> of the relevant variables and their future 
relationship to manpower requirements. Third, the 
requirements must be projected to the target year 
on the basis of these relationships. ^ 

A brief summary of each method presented 
earlier in the discussion of present requirements 
illustrates i)ow each concept is adapted for use in 
projecting manpower requirement. 

1. Health manpower/population ratios (ratio 
method): This method involves the identifica- 
tion of a suitable health manpower/popula- 



7. Goldstein, Harold M., "Methods of p'-ojectlng supply and 
demand In high level occupations," paper delivered at Annual 
Convention of the American Statistical Association, Phila- 
delphia, Pennsylvania, September 8, 1965. Washington, D.C.: 
American Statistical Association, 1965. 
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tion ratio for a future point in time and then 
the application of this ratio to the projected 
population to derive manpower require- 
ments .... 

2 Service targets approach (normative ap- 
proach): This method emphasizes the de- 
velopment of detailed standards for the pro- 
vision of different kinds of services, stan- 
dards which are then used to derive targets 
for the production of these services. Man- 
power staffing and productivity standards 
are then used to convert service targets into 
the manpower required to attain such stan- 
dards, including those used in the health 
needs. [For projection purposes, the targets, 
manpower staffing and productivity stan- 
dards are future-oriented.] 

3. Health needs (or biologic needs): This 
method seeks to determine, based on expert 
opinion and taking into account [health 
status, medical knowledge and] available 
technology, what kinds, amounts and quality 
levels of services are required to attain and 
maintain a healthy population. Service tar- 
gets are then converted into manpower 
requirements by means of staffing and pro- 
ductivity standards [Again, for projec- 
tion purposes, measures are quantified in 
accordance with assumptions about the 
future.] 

4. Economic demand (or effective economic 
demand): This method concerns the mea- 
surement and projection of what health ser- 
vice people are willing and able to pay for, 
irrespective of the quality of the specific ser- 
vices obtained or of their need for them 

• [One variant of] the method consists of corre- 
lating the receipt of services with selected 
economic and other variables, and then of 
projecting the changes likely to occur regard- 
ing these variables in order to derive the 
impact of these changes on the demand for 
services and ultimately on health manpower 
requirements . . . .® 

Other variants are employer surveys, in wnich 
information is obtained on current and expected 



8. Hall, Thomas L., op. c/f. 
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employment opportunities; and the input-output 
technique, in which an industry-occupation em- 
ployment matrix is used, and estimated propor- 
tions in specific occupation? are applied to the 
projected total labor force to determine future 
requirements. 

Manpower requirements are influenced by Strengths and 
many economic, political and social factors that Weaknesses of 
interact in a complex fashion we cannot fully Alternative 
measure. Econometric models, attempting to de- Methodologies 
scribe the functional relationships among the 
many variables, use dOi^ens of equations, it is 
even more difficult to discern and to express in 
precise terms the dynamic changes which are 
likely to occur in the future and to measure their 
impact. The data we do have about the past and 
present may not be adequate for our needs. In the 
face of these underlying difficulties, it is not sur- 
prising that all of the alternative methodologies 
are subject to criticism; their strengths, however, 
should not be overlooked. 

The manpower/population ratio method is 
quick, cheap, easy to do and to understand; un- 
fortunately, it may also be dangerously simplistic, 
and may use inappropriate ratios that fail to take 
into account any influence other than population 
size. The service target approach recognizes — 
and this is its strength — that manpower require- 
ments are derived from the demand for services, 
however defined, and that the way manpower is 
used (the staffing pattern) and how much service 
each health worker produces (productivity) deter- 
mine the number of health personnel required. A 
problem arises when the service targets are set by 
consumer needs or wants, irrespective of the ef- 
fective demand for such services. The estimate 
will most likely overstate the future ability of the 
market to fund jobs and lead to erroneous policy 
decisions that could result in unemployment. 
Another major weakness of the service target ap- 
proach for projection purposes is its extensive 
data requirement of variables difficult to quantify 
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and the real possibility that the planner will 
become enmeshed in a longer term, more com- 
plex, and more costly effort than he realized at the 
start. 

The same criticisms may be directed at the use 
of the health needs approach for projecting man- 
power requirements. If the service targets of the 
future are set according to the standard of 
"need," the two methodologies converge. The 
critical step in the health needs approach, that of 
setting standards for good health care and of 
establishing the appropriate mode of care for the 
future, makes the process of projecting require- 
ments even more difficult. Still, the future health 
needs of the community are the relevant measure 
in the context of public health and environmental 
programs. 

The economic (effective) demand approach 
does relate to job opportunities, preventing the 
overstatement of manpower requirements which 
may result from other approaches and producing 
more accurate guidelines for educational plan- 
ning and vocational counseling. However, none of 
the specific effective demand approaches is free 
from technical limitations or problems. For exam- 
ple, the employer survey produces an estimate 
from the perspective of existing institutions, 
ignoring new organizations that may come into 
being and the unstated but assuredly varied 
assumptions about the future that underlie the 
responses. 

Since each approacn has its unique strengths 
and weaknesses, the planner with sufficient re- 
sources may find it to his advantage to make esti- 
mates based on several methodologies. He would 
have at his disposal a range of estimates that 
would probably prove more useful as a basis for 
health resources planning than any single esti- 
mate would be. 
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V. Methodological 
Approaches to 
Estimating Supply 

Measurement or current supply Is frequently Current Supply 
undertakei. in conjunction with the measurement 
of requirements in order to assess the present 
situation anJ to develop a plan ihat will correct 
the imbalances. The gap between supply and re- 
quirements may be due to a shortage or surplus, 
but, alternatively, it may be the consequence of 
maldistribution and poor utilization. In the short 
run,* changes in relative wages, in labor produc- 
tivity and in worker mobility may bring about an 
equilibrium without any alteration jn the numbers 
of health personnel. Supply is modified more 
immediately by geographic and occupational re- 
distribution and greater output per worker 
through the Incentive of increased wages than it 
is by production of new graduates. 

Measurement of the current supply is neces- 
sary also for projecting future supply, an essential 
datum for long-range planning to assure adequate 
resources to meet the anticipated demand for 
health care. Educational planning and vocational 
counseling are guided by supply projections to 
assure that future graduates will find job oppor- 
tunities and the economy will have needed 
workers. An understandir;: of the factors influ- 
encing the supply and the operation of the occu- 
pational labor market, especialiy the demand and 
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supply elasticities, is vital for formulating effec- 
tive manpower and educational policies. 

Meaningful data on current supply go beyond a 
head count of the number of persons. For pur- 
poses of supply analysis, we should understand 
the process and structure of supply: how people 
enter the field; how they acquire the neceTsary 
skills; why they leave. Furthermore, we should 
know the institutional characteristics of the 
current supply: who the employers are; how jobs 
are titled; how people are used; how much service 
they produce; how many hours they work; where 
they are located; and what they are paid. ^ In addi- 
tion, the personal characteristics of the current 
supply — age, sex, education, race, mobility — 
are also important factors in assessing the state 
of cur^ ' supply.^ 

We ^* d to know about the supply-structure in 
order to properly measure the sources of current 
supply. We need to know the institutional charac- 
teristics because the possibilities for 
adjustments in hiring standards, utilization, pro- 
ductivity, location and salary levels to correct 
gaps between supply and requirements can be 
discerned only from a detailed knowledge of exist- 
ing practices. We need to know personal charac- 
teristics to properly assess likely labor force 
participation. Since women are predominant in 
many health occupations, the distribution by sex, 
age and race is a clue to the separation between 
active and inactive workers in the years ahead. 
Entry and separation rates are necessary to esti- 
mate future supply. 

The planner finds that he must function with 
considerably less information than he ideally 



1. Wages relative to earnings in related occupations and the 
movement of relative wages are significant indications of 
supply imbalance. 

2. For a more detailed discussion, see U.S. Department of 
Labor, Bureau of Labor Statistics, Occupational Supply: 
Concepts and Sources of Data for (Manpower Analysis. BLS 
Bulletin 1816. Washington, D.C.: U.S. Government Printing 
Office, 1974, 
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would like to have. Time and cost constraints 
place a limit on the detail with which current 
supply is measured. The planner is not concerned 
with occupations whose skill level requires 
minimal training acquired in short courses or on 
the job and whose workers easily transfer in and 
out in response to change in relative wages. The 
occupations that do concern him are those for 
which supply is relatively inelastic in the short run 
because they require substantial education and 
training and legal and professional qualifications. 
Forward planning is needed to effect a change in 
the supply for these occupations. The planner 
may be especially concerned with occupations for 
which educational programs exist in his area. 

Current supply is defined as the number of 
active practitioners in the labor force, that is, a 
count of those employed or actively seeking em- 
ployment in a health occupation at a given time. 
Job seekers include the unemployed or new 
graduates, but they may also be professionals 
who have been inactive and are seeking to re-enter 
the labor market. ^ The given time may be the 
present or a recent year that is used as a baseline 
or benchmark. 

A distinction is made between "active" supply, 
composed of the number of practitioners present- 
ly employed or actively seeking work, and the 
"potential" supply, consisting of the active 
workers plus those inactive workers who might be 
attracted back into the labor force or into the 
occupation if working conditions or personal 
circumstances were different. The data concern- 
ing inactive workers which is of interest for plan- 
ning purposes are their personal and professional 
characteristics and the threshold conditions that 
would return them to active status. These inactive 
persons represent a reserve force which may be 
sizable and which may provide an immediate and 
least-cost solution to the inadequacy of the cur- 
rent supply. 



3. Thisisonlyoneof theseveral definitions of supply that are 
discussed in Chapter M. 
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Current Supply 
Methodologies 



Supply methodologies estimate separately the 
components of supply and add these component 
estimates to measure total supply. With respect 
to current supply, these components are the em- 
ployed and the unemployed. Current supply is 
often measured in terms of the number employed, 
ignoring the unemployed (both those between 
jobs and new graduates actively seeking work) 
because this group is so difficult to identify. This 
expedient adjustment in current supply may be 
justified at times when the rate of ur>employment 
is low. Nevertheless, whenever the unemployed 
are omitted from this measurement, current 
supply is underestimated. To measure potential 
supply, the number of inactive workers is added to 
thecurrent supply. 

Different methodologies may be used to esti- 
mate the components of current supply, depend- 
ing upon the availability of data. Data can be ob- 
tained from secondary sources, which have much 
to recommend them since they provide relatively 
quick and easy answers. Examples of secondary 
sources which can provide data useful in esti- 
mating current supply are the Bureau of the 
Census (especially their Census of Population 
and Current Population Surveys), the National 
Center for Health Statistics, the U.S. Bureau of 
Labor Statistics, state employment security 
agencies, state departments of higher education, 
professional associations and trade unions. 

However, caution must be exercised in using 
secondary sources. 



In using estimates of the number of indi- 
viduals licensed, registered, or certified for a 
specific category of health personnel as a 
measure of current supply, the reader is cau- 
tioned that adjustments should be made to 
account for the fact that some of the indi- 
viduals are employed part-time and some are 
inactive. In addition, further adjustments 
should be made on the assumption that not 
all inactive personnel are equally available 
for employment. For example, some are re- 
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tired, disabled, or no longer qualified, while 
others are only temporarily inactive. * 

When one gathers supply data from different 
sources, problems of noncompfirability are 
inevitable and must be resolved by making the 
most logical linkages and adjustments. The prob- 
lems the planner will face arise from inconsistent 
time frames, from different supply concepts, from 
varying occupational definitions, from different 
geographical areas, and from gaps in coverage. 

Planners should ascertain that secondary 
sources will not supply usable answers before 
they embark on the collection of data from 
primary sources. When it has been determined 
that it Is necessary to collect data at first hand, 
the planner has two options: (1) an inventory or 
survey of health care providers; (2) a survey of 
health professionals. 

The employer survey will be useful for the 
measurement of the employed and the determina- 
tion of employment settings characteristics; the 
professional survey will gather data on the active 
and inactive members and their personal charac- 
teristics. Surveys designed to obtain information 
about the current supply produce data that are 
relevant for both supply and requirement esti- 
mates and for future supply projections. 

Future supply estimates must measure the Future Supply 
movement of personnel into and out of the current 
supply (see Fig. 1). The additions or inflows to 
supply consist largely of graduates from educa- 
tional and training programs, but they may also be 
transferees from other occupations or geographic 
areas or workers re-entering the labor force. The 
losses or outflows from current supply are caused 
by death, retirements, and transference to other 
occupations and other areas. 



4. U.S. Department of Health, Education, and Welfare, 
National Center for Health Statist.-cs, Health Resources Statis- 
tics, 1971. p. 4. Washington, D.C.: U.S. Government Printing 
Office. February 1972. 
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Fig, 1- Flows of 
Workers into and out 
of an Occupation 
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Source: U.S. Department of Labor, Bureau of Labor Statistics, 
Occupational Supply: Concepts and Sources of Data 
for Manpower Analysis. BLS Bulletin 1816. Washing- 
ton, D.C: U.S. Government Printing Office, 1974. 

To make projections, one musi estimate the 
annual additions and losses during the time, 
period of the projection. In practice th following 
procedure is usual: 

First, a current supply estimate is estab- 
lished as the base of the projection. Then the 
annual number of entrant- ::'m all sources is 
developed for the period . .at the projection 
is to cover. Third, the base current supply is 
aggregated with estimates of the annual 
number of entrants and annual occupational 
losses are deducted. ^ 

However, the lack of data on specific inflows 
and outflows, e.g., occupational and geographic 
mobility, leads to modifications in the estimating 
procedures. Judgments and proxy measures are 
substituted for specific data. 



5. Rosenthal, Neal. "Projections of manpower supply in a 
specific occupation." Monthly Labor Review, November 1966. 
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The annual number of graduates, the major Estimating Inflows 
source of additions to the current supply of health The Production of 
professions, is usually available. Data on educa- NewGraduates 
tion enrollment are available from such sources as 
the U.S. Department of Health, Education, and 
Welfare and the professional associations. For 
any particular area, retained graduates are the net 
addition to the supply; those who move to other 
locations or other occupations should be ex- 
cluded from the count of entrants. 

To project supply on the basis of future class 
size, one must allow for student attrition in every 
year of the program. To make this important cor- 
rection one analysis proceeded to "adopt the re- 
cent attrition experience for schools within an 
occupation and maintain this rate for the length of 
the projection period .... The impact upon the 
supply projections of using alternative estimates 
of student attrition'* was also studied.^ 

One measure of inflows that has a built-in ad- 
justment for student attrition and retention of new 
graduates is the number of new licentiates. New 
licentiate data provide a basis for estimating net 
additions to the stock of supply. It is not a com- 
pletely accurate measure, for among the annual 
recipients of a state license are some graduates 
who, for only one of a variety of reasons, will not 
practice their profession In the area. 

Occupations with long and arduous preparation Occupational Transference 
nave few dropouts and few transferees. Physi- 
::ians, for example, typically remain in medicine 
after graduation, going on to residencies. How- 
ever, those who elect to go into research, teaching 
and administration may be considered to be 
"lost*' from patient care. In addition, a few physi- 
cians do shift from one medical specialty to 
another during their working lives. 



6. U.S. Department of Health, Education, and Welfare, Bureau 
of Health Planning and Resources Development, The Supply of 
Health Manpower, 1970 Profiles and Projections to 1990, p. 9. 
DHEW Pub. No. (HRA) 75-38. Washington, D.C.: U.S. Govern- 
ment Printing Office, December 1974. 
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In the health fielcJ, crKder:; iaiir.g requirements 
are major barriers to occupational transference. 
Since licensure laws and certification standards 
typically stipulate graduation from an approved 
educational program in the particular occupation 
as one of the necessary conditions, training or 
experience in other health occupations is not con- 
sidered sufficient proof of competence. Thiis 
obstacle to occupational transference may be 
lowered or removed by the rise of proficiency and 
equivalency examinations. 

For the measurement of occupational mobility, 
existing data are unfortunately inadequate. Infor- 
mation on occupational transference (to and from 
an occupation) may be acquired in a multiphase 
longitudinal study, in which the same people are 
interviewed at intervals about their occupation or, 
as in the 1970 census, in a sample survey in which 
respondents are asked to recall occupational 
activities five years earlier. The 1970 census data 
are being analyzed by the Bureau of Labor Statis- 
tics to develop tables showing mobility rates by 
occupation. When these rates are available, it will 
be possible to calculate average annual flows due 
to occupational mobility. Another approach to 
measurement is the residual method, in which the 
amount of occupational transference is estimated 
from historical data on the total supply and on the 
change in all other inflows and outflows. To use 
the residual method, the planner must know total 
supply at two dates and ! of the additions and 
losses to supply within that period of time, other 
than that due to occupational mobility. The differ- 
ences between total supply not accounted for by 
the other flows is attributed to occupational 
mobility. 

Geographic Transference Movement in and out of the area may also be 

measured by 'ongitudinal dpt^ and may be ap- 
proximated by the residual ri»athod. Geographic 
and occupational mobility often occur at the same 
time. Women may move because their husbands' 
work requires it and may have to take whatever 
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job is available. Applications for licenses to be 
granted on the basis of reciprocity or endorse- 
ment may be used as a proxy measure of geo- 
graphic movement between states. In the case of 
physicians, foreign med^ca! graduates are a major 
source of additions to supply. Their number is 
monitored by the American Medical Association 
and medical licensing boards. Projections of the 
supply of physicians are strongly influenced by 
the assumptions as to the level of the flow of 
foreign medical graduates into the United States. 



Women characteristically move in and out of Re-entrance to the Labor Force 
the labor force in response to changes in their 
family obligations. 4^emale-dominated health oc- 
cupations, such as nursing and occupational 
therapy, have substantial reserves of inactive pro- 
fessionals. The age of children and the husband's 
income are decisive factors in the women's labor 
force participation. Nationwide labor force partici- 
pation rates for women are available, derived from 
working-life tables, but they are not available by 
occupation. However, the American Nurses Asso- 
ciation does collect data on the labor force mobil- 
ity pattern of RN's, and the nurse's pattern may be 
a basis for estimates in other women-dominated 
health occupations. In general, information on re- 
entry for specific occupations is very meager. 



As we have already mentioned, data limitations Estimating Outflows 
make it difficult to estimate losses caused by Occupation and Geo- 
shifts out of an occupation or area. The national graphic Transference 
office or local affiliates of professional associa- 
tions may be able to approximate the number of 
members who have dropped their license or cer- 
tification. However, many professionals, especial- 
ly women, retain their credentials even when they 
have withdrawn from the labor force. 



[Outflows] from separations can be cal- Separations Due to 

culated in several ways. A simple way is to Deaths and 

determine the average working life of mem- Retirements 
bers of a particular occupation; in an exam- 
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pie working life of 40 years, then 1/40 or 2 1/2 
percent are assumed on the average to retire 
or die each year. This percenta^^a would be 
valid if the numbers at each cro level were 
equal, as in an occupation v.iiich has not 
grown for 40 years and which nad c steady 
influx of workers each year. The rate could be 
multiplied by the number of workers in the 
occupation to obtain the actual nuniber who 
may be expected to leave the occupation 
each year , . . . 

A more refined technique for estimating 
deaths and retirements is based on '^tables 
of working life." These tables are statistical 
or actuarial devices for summarizing the 
mortality experience of the population at 
some particular period of time, i.e., the death ' 
rates, by age, over a one-year period. A life 
table starts with a hypothetical group of 
. persons — usually 100,000 born alive — and 
ifollows the death rates of the real population 
at each age. Tables of working life also indi- 
cate labor force participation of the initial 
group of 100,000 from 16 years of age; it 
shows attrition caused by withdrawals from 
the iabor force as well as by mortality. Tables 
of working life, which have been set up on an 
actuarial basis for both men and women, 
account for deaths and retirements (sepa- 
rately) at each age level. ^ 
The Bureau of LaborStatistics recently issued a 
bulletin, entitled "Estimating Occupational Sepa- 
rations From the Labor Forces for States," de- 
signed to aid state manpower analysts in esti- 
mating occupational separations from the labor 
force. Individual state labor force separation rates 
are covered for 1970 and 1985 for over 420 occupa- 
tions. 

Strengths and Supply methodologies vary with the concept of 
Weaknesses of supply and with the component of supply being 
Supply l\Aethodologies 



7. U.S. Department of Labo', Bureau of Labor Statistics, 
Tomorrow's Manpower Needs: Estimating Occupational Sepa- 
rations From the Labor Force for States, Supplement No. 4. 
Report prepared by McElroy, Michael P. and Cangialosi, 
Joseph S. Washington, D.C.: U.S. Government Printing Office, 



measured. The strengths and weaknesses of 
supply methodologies reflect the availability, 
comparability, consistency and validity of the data 
used, as v»^ell as the number of components of 
inflows and outflows included in the supply esti- 
mate. 

Active supply turns to employment records; 
potential supply must also measure inactive work- 
ers and therefore seeks information from indi- 
vidual practitioners and professional associa^ 
tions. Current supply methodologies are designed 
to collect necessary data or to adapt available 
secondary data from different sources. 

Future supply methodologies estimate specific 
additions and losses to supply during the projec- 
tion period. To quantify the various inflows and 
outflows from the stock of supply, data are col- 
lected or secondary sources and proxy data are 
analyzed by a variety of statistical methods. 
Census and sample surveys, trend analysis and 
simple statistical measures are widely used; thus, 
supply methodologies incorporate the strong and 
weak points of these techniques. 

In general, data for the independent health pro- 
fessions — physicians (MD*s and DCs), dentists, 
optometrists, pharmacists, podiatrists, veterinar- 
ians, registered nurses and crecJentialed allied 
health occupations, such as dental hygienists and 
dietitians — are much more readily available and 
of better quality than for most allied health and 
public health occupations. Similarly, estimates of 
some elements of future supply are better than 
others; for example, the inflow of graduates is 
better reported than the outflow due to geograph- 
ic or occupational mobility. 

One of the strengths of supply methodologies 
is that, in general, data are available for the major 
inputs; those elements for v;hich information is 
deficient are by and large relatively small. For 
example, estimates of current supply typically 
ignore the unemployed, and estimates of future 
supply frequently do not take into account occu- 
pational mobility. These "omissions*' do not seri- 
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ously affect the final supply estimates since they 
are of small account in most places, at most times 
and for most health occupations. 

The weaknesses of supply methodologies are 
significant. First, they produce a head count over- 
looking the importance of the mix of manpower 
and the quantity of services supplied. It does not 
follow automatically that a larger number of 
persons will provide more services, or the con- 
verse, that a smaller number of personnel will 
reduce the quantity of services. Labor productivity 
and the organization of the delivery system affect 
the supply of services that health workers provide, 
but supply methodologies ignora these effects. 
Moreover, even when the head count is of full- 
time equivalent personnel, the estimate may be 
misleading if it is based, not on the number of 
hours worked, but on some arbitrary assumption 
that two part-time workers equal one full-time 
worker. Furthermore, the head count does not suf- 
ficiently describe the workers by such character- 
istics as age, sex, race, mobility, educational at- 
tainment, to enable the planner to logically 
evaluate the estimates of supply. 

Second, the methodological approaches esti- 
mate the supply of labor independent of the 
demand for labor. As we have discussed earlier, 
* e amount of supply — the number of health 
workers — is respo" s ve to changes in the labor 
market, such as relative wages or working condi- 
tions. An obvious example is the number of inac- 
tive nurses who would return to active participa- 
tion in the labor force if wages became sufficient- 
ly attractive, or if part-time work or flexible hours 
could be arranged. 

Third, several methodological approaches have 
inherent weaknesses, which are discussed in 
Chapter IV, Vol. II. The estimate of additions to 
supply, for example, may be based on the output 
of educationae programs, new graduates, or the 
annual addition to licensed practitioners. If the 
figures of new graduates or new licentiates are 
used without adjustment, the attrition due to geo- 
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graphic mobility, occupational transference, or 
labor force withdrawal is ignored. 

All supply nnethodologies have inherent 
strengths and weaknesses. The planner nnust 
recognize the qualities of the nnethodology he is 
using, adjust the estinnate to the best of his ability 
to take into account the likely error, and use his 
final estinnate with a full awareness of the implica- 
tions of the estimating process. 
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VI. Health 
Manpower Issues: 
Uses and 
LImltatlonsof 
Statistics 

Introduction Manpower statistics are a basic element in area 
health planning. One writer, who sees nnore ade- 
quate statistics as a key elennent in the solution of 
manpower problems, has characterized the 
manifold uses of these statistics as: 

1, assessing present and prospective health 
manpower supply relative to demand or re- 
quirements; 

2, formulating goals for recruitment, train- 
ing, and alternative uses of health man- 
power; 

3, appraising the feasibility of implementing 
specific pieces of health legislation; 

4 health manpower planning on the region- 
al, state and local levels with respect to in- 
equality of access to health care services; 
and 

5. health manpower research, such as the 
diagnos 3 of shortages, productivity studies, 
the impact of new technology, and the like. ^ 



1. For an insightful discussion of tho usos and limitations of 
current manpowor data, soc Butter. Irene, "Improved statistics 
are required. " Hosp//fl/s. July 1. 1972. 
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From another perspective, the President's Com- 
mittee on Manpower pointed to several specific 
purposes which manpower projections might 
serve, such as: 

To alert govern: )nt (and other interested 
r^artieu) to emerging manpov^er problems; 
commonly, an imbalance between the de- 
mand for and supply of workers in the labor 
fi -ce. 

To hpip choose between alternative pro- 
posed policies. 

To assist ' administering specific govern- 
ment programs 

To provide an essential element for develop- 
ing other general types of projections' by 
go^/ernment and private organizations. 2 

Thus, manpower statistics are the raw materials 
of planning, necessary inputs to the development 
of educational and training programs and to voca- 
tional counseling. Appropriately analyzed, they 
help the planner to probe the constraints to in- 
creased supply and to identify the proper focus of 
recruitment and retention efforts. They affect his 
evaluation of the feasibility of new health policies 
and programs and of the likelihood of achieving 
certain standards of health care. Manpower data 
influence his recommendations on proposed new 
and expanded health care facilities as well as on 
new educational inti lutions. In this way, the 
planner becomes one 0* the forces working to 
align health manpower rosources with health care 
demands and needs. 

Area health planner^ find they must have Problems in Data 
answers to a multitude of questions related to Gathering 
manpower supply and requirements: What typos 
of personnel are needed'i^ V\lha\ educational and 
training programs are b- offered now — what 
kinds of occupations are being trained; whore aro 



2. U.S. Dopartmont nf Labor, Bureau of Labor Slatintlcfi, 
Occupational Manpowor and Training Noedn: Information for 
Planning Training Programn for tho 1970'^. HLS DulUjIin 1701, 
Washlnoton, D.C.: U.G, Govornrr.ni.t Pflnting Of fico, 1971 , 
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the programs located; how many students are 
graduated; where do they find work? What other 
sources of supply exist in the area? How will man- 
power requirements change over time? What will 
happen to demand in the future, if, for example, 
National Health Insurance becomes law? How will 
it affect personnel requirements in the area? Will 
the present supply sources be adequate for the 
community's needs in the future? What changes 
should be made? 

The health planner must cope with a number of 
problems in measuring local supply and require- 
ments. First, accurate estimates must be de- 
veloped from an analysis of the detailed character- 
istics of the population and its demand for health 
care; of the organization of the health delivery 
system and the pattern of health manpower staf- 
fing and utilization; of the inflows and outflows of 
sources of supply and the functioning of the labor 
market. However, with regard to each field of 
analysis, area statistics (and in many instances, 
national data) are limited; for example, area data 
on healtn care needs, sorvicus used, medical ex- 
penditures, labor productivity, the personal 
characteristics of workers and their relative wages 
are seldom available. Not only are current data 
lacking, but reliable information about the past 
may not exist and tl-.at which is available may not 
bo consistent or comparable over time because of 
different definitions, coverage, time ttrans and 
data collection methods. Moreover, the o , Jrces of 
information may bo misleading; for example, cer- 
tification rogiJitrios and liconsuro records ovor- 
liiato tho fujpply by inf;luding professionals not in 
tho lal)or force but omit omployod practitioners 
who are not crodnntialod. Tho data problem is 
rnaqnifiod by tho proliferation of health occupa- 
tionr. and titlofi — ntjrnboriruj in Iho hundreds — 
with tho r irrm job title at timeii used to dofjcribo 
(Jifforont aol'j of functions and rosponslbilitlos. To 
compound tho problem, disaggregated data for 
r()lovant lal)or market and fioalth service aroas are 
woefully inadoquato; nio?)t manpower data have 
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been collected at the state and national levels. 
While some relevant statistics are available for the 
county and standard metropolitan statistical area 
(SMSA), small area estimates and projections of 
essential information are notably missing. 

Second, no simple guideline or consensus 
exists to aid in ihe identification of appropriate 
methodologies. The lack of agreement reflects 
the general lack of knowledge about the forces 
influencing the demand for health care, about the 
conversion of that demand into manpower re- 
quirements, and about the supply responses to 
changing circumstances. It also reflects differing 
opinions about concepts and definitions. Even 
when there is agreement on factors thai must be 
measured, we are not certain how best to proceed. 
For example, we know that head counts by dis- 
crete occupations are misleading; that the health 
professions function in a complex web of comple- 
mentarity and substitutability. But we do not have 
operationally practical techniques to measure the 
manpower Input In health teams or other staffing 
patterns. We have no accepted method for mea- 
suring the output of health workers. In other 
words, we have no Input and output measures to 
translate manpower demand and supply into the 
demand and supply of services, and vice versa. 

Third, projecting local conditions Into tho future 
Is hazardous. Future requirements for manpower 
in the health service industry will be Influenced by 
policies and programs (e.g., the introduction of a 
National Health Insurance pian and the spread of 
health maintenance organizatlonfi) the Impactfj of 
which can only be dimly soon. Similarly, the sup- 
ply of manpower will be Influenced by now ef- 
forts, such as the direction of PtKJoral support for 
health manpower training and education nnd Wu) 
Increased labor force participation of wornon. In 
addition to forces of national tilflnilM nnco, tho 
local planner mufit take into account 'ipoclfk: 
local factors and their effect upon health 
manpower In the future. Moreover, the adequacy 
of the future oupply in relation to future demand 
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for health manpower will depend in large part on 
geographic and sppcialty distribution, subjects 
about which there limited understanding and 
information ' 

Distribution of Health The maldistribution of health manpower has 
Manpower been Identified as one of the key issues the health 
planner must address in the 1970*s. This problem 
was not apparent in the 1960's when the number 
and variety of paramedical personnel proliferated 
and shortages were prevalent. It Is estimated that 
at least 1,000 communities in the United Stales 
are without adequate health care. Areas of scar- 
city suffering from maldistribution of personnel 
refer not only to geographic areao but also to 
minority populations, to types of physicians, and 
to types of services. Today the Inadequacy of 
health care and the short supply of health workers 
ar(3 especially evident In outlying rural areas and 
in the inner-city slums. Of special concern is the 
declining proportion of physicians providing pri 
mary caro, indicative of the maldistribution among 
medical specialties. 

Health planners rely heavily on the manpower/ 
()opulalion ratio method for Idonllfying areas of 
scarcity. It is a gross moasuremonl, generally of 
the number of physicians, nurses, pharmacists, 
olc, per 100,000 population, that does not oxpllc- 
llly lake Into account the determinant factors 
other than changing ago composition and urbani- 
zation. Boslrlos Ignoring causative relationships, 
thir; af)proach to studying maldistribution 
presents the problem of deciding what should 
af)proprlatoly go into the numerator and what Into 
denominator, and what Is the proper ratio to 
ijfio as a fitandard. However, when area population 
figuref> and supply data -mh available, a comp? ri- 



liofhil (;nnl(ff for \Uui\\U U\n\itA\(/i. I t\(.i()tti lnfhJ(tfK:in(f /V/ir; 
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son of the ratios in various areas does distinguish 
the poorly served relative either to other areas or 
to some standard of a well-served community, 
although it does not explain the differences or 
point to possible remedial actions. * 

Moreover, maldistribution is a problem thai may 
not be capable of resolution at the local level. It is 
not within the local planner's ability, for example, 
to change the immigration laws to increase or 
decrease the number of foreign medical 
graduates in his area, nor can he change the en- 
vironment of the area to make it more attractive 
for doctors and their wives. ^ Doctors operate in a 
national labor market; they have freedom to 
choose where in the United Stales they will prac- 
tice. The planner can, however, locale the under- 
served area, pinpoint the skills in short supply, 
identify the constraints on supply that must be 
lowered or removed, and explain the policy op- 
tions available to his community in its attempt to 
cope with the problem. An accurate diagnosis of 
the nature of the maldistribution and the proper 
prescription of effective remedies are the respon- 
sibilitiesof the planner. 

Effective manpower utilization, another critical 
issue, may be the answer to maldistribution in 
some areas. In fact, some authorities believe the 
maldistribution proolem is in reality a malulili/a- 
lion problem. Concern with the utilization of man- 



Effective Monpower 
Utilization 



4, Sao tho dificuaiiion of tho ufio of ptjpulMlion fnWon for pur 
posoflof onalynlfi in U fV Dfrparlrnool (j( UnnlUi. f.(\ucn\\(in jikI 
Wolfaro, Buroau of Hoallh Ro'iournoH Dovrjli firnunl, f)f*,tn 
butlon of Modkni fiponlalty Miinpnwof. flHfiD/RAS Roijort No 
74192, B«lf»()fjfla, MfJ,; U.S. Dopartninnt of Hoallh. (-rjij(;iitio»i, 
and Wollaro, April ?0, 19/4, p. 27 
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power is associated aiso with efforts tc r.p.o\/£ 
the quaiity of care and to controi medica: cos.s.'^ 

Just as demand for heaith services manpowei 
is derived from the demand for heaith services, it 
Is possible to think of supply of rr^p; ower in 
terms of the health services that can provided 
by a given pool of manpower utilizfacj ^h reason- 
able efficiency. This is another way o» jayinf that 
the approach to problems of supply is through 
productivity (output of services pe mit of man- 
power). This places the emphasis n^.i on tables of 
organization but on the most ecoru'^nical way to 
provide the specified level and quoi: y of service. 
One way Is through substitution of Jipment for 
additional manpower: Given the costs of man- 
power and equipment, is it eccnor' cal to use an 
autoanalyzer Instead of additional auoratory per- 
sonnel? Another approach is M.ro jg.: taskdeier^- 
tion, to economize on the use o' i'\e scarcer, mci 
costly manpower by delegating l€ts exnc-^^g 
tasks to less costly personnel as ''Jr ps s C'>n- 
sistent with good medical p "''c* . ''^^r in- 
creasing the effective s'ipply of sti vic^^s li.' i can 
be provided by the more expensive typ ; , Sjch 
utilization requires a higher order of r-Tiuitn re- 
sources planning and better vr\a^^agw)o \ than is 
generally practiced in the health o'^ rvices sector, 
(In fact, it may require an exp'Vi.sion the supply 
of trained health services ;nunr idmcMt person- 
nel,) 

Techniques of job \.ial,.*;:f. are being devel- 
oped. The concept of ''H^^gnment of tasks to 
create more effective tasi clusters and more ra- 
iional occupational roles .n a "medical team'* is 
beir g Implemented, The complementary nature of 
occupations and the most efficient assignment of 



f), Soo IJ.J. Dopartmofu • Health, Education, and Wolfaro, 
tJiitlonal C» ntor for Honlth Sorvlcos, Rosoarcn and Dovolop* 
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lates, A Research Bibliography, lEW Pub. No. (HMS) 73.3003 
(HockvlllG, Md.: U S, Dopartmr. of Health, Education, and 
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work among a group of health workers are 
stressed in effective utilization. The functioning 
of the operating room team is an example of com- 
plementarity; the use of physicigins' assistants in 
an illustration of substitutability. The possibilities 
of substituting more readily avj'cble ^jr lower 
cost health workers for scarce a^tv. expensive pro- 
fessionals have implications 'c\ wc quantity, 
quality and cost of care, as well as for inanpower 
planning. 

The transfer of functions from professional to Productivity: The 
paraprofessional — task delegation — is one of "Physician Extenders" 
the major mechanisms for increasing the supply 
of medical services. In the last few years a spate 
of new occupations, collectively called **physician 
extenders," has emerged under such titles as phy- 
sician assistant, Medex, child health associate, 
clinical associate, nurse practitioner, Primex, 
aimed at coping with the doctor shortage in pri- 
mary care and in underserved geographic areas. 

The complementary nature of occupational 
roles and the possibilities for substitution add an 
additional important dimension to estimating 
supply and requirements. Estimates of discrete 
occupations, measured without regard to their re- 
lationship to other professions, overlook the 
possibilities for Increasing productivity and thus 
reducing manpower requlremei and increasing 
effective manpower supply. 

Basic to the development of the physician as- 
sistant as a new health occupation, for example, 
is the assumption that the assistants will Increase 
the productivity of the physician and that together 
the doctor and his assistant will deliver a signifi- 
cantly higher quantity of medical care, with no 
sacrifice of quality. No estimate of future require- 
ments or supply of physicians can ignore the role 
of the physician assistant and his impact on 
physician productivity. Unfortunately, the analysis 
of labor productivity in the health care sector has 
proved to be one of the more difficult tasks under- 
taken by researchers In this field. The cause of 
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this difficulty is the uncertainty underlying the 
specification and measure of the ''output" of 
medical personnel. In recent years two distinct 
approaches have developed toward what physi- 
cians and other health manpower actually "pro- 
duce/' One approach defines service output as 
the total health profile of the consumers of such 
services. To this end researchers have used mor- 
tality and morbidity rates. The other approach 
considers that "inputs'* to maintaining the health 
of a population (e.g., visits to the doctor, patient- 
days In hospital, or specific detailed health ser- 
vice activities) are actually the output of health 
service personnel. 

What gain In physician productivity occurs 
when he uses assistants? One study concluded 
that: 

The average American physician could profit- 
ably employ roughly twice the number of 
aides he currently employs and thus in- 
crease his hourly rate of output by about 25 
percent above Its current level. This figure 
takes on added meaning when It Is recalled 
that a mere Increase of four percent In aver- 
age physician productivity In the United 
States would add more to the aggregate 
supply of medical services than would the 
entire current graduating class from Ameri- 
can medical schools/ 
The estimation of the supply of services avail- 
able from a given manpower supply requires 
explicit specification as to the delivery system for 
health care In the area. A given number of physi- 
cians, nurses, and technicians will supply one 
quantity and mix of services through a delivery 
system based on physicians In solo practice; and 
a quite different one through a system based on 
clinics, HMO's and hospital outpatient services. 
Even If the quality of care Is assumed to be the 
same, there are differences In the utilization and 
productivity of manpower, as well as of capital. 



7. See PL 92-603, sec. 241, entitled "Program for Determining 
Qualifications for Certain Health Care Personnel/' 
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In the determination of manpower require- 
ments and in the evaluation of manpower supply, 
productivity is too important a consideration to 
be ignored. Faced by a lack of data, the health 
planner must rely on his best Judgment to develop 
reasonable assumptions in his projections. 

Existing credentialing practices have been Qualification 
identified as a major obstacle to increasing pro- of Manpower 
ductivity in the health occupations. One criticism 
of present credentialing practices is that they 
prescribe qualifications beyond those required for 
satisfactory and reliable performance, thus artifi- 
cially constraining the supply of manpower and 
the efficient organization and operation of medi- 
cal delivery systems. Still another criticism istha* 
credentialing today constrains the development 
of new occupations. For example, the functions of 
the family nurse practitioner and the pediatric 
nurse practitioner may involve functions re- 
stricted by law to the physician. Many doctors are 
deterred from delegating duties to subordinates 
because of the legal limitations on their scope of 
practice. The Federal Government has acted to 
lower the credentialing barriers by supporting the 
development of equivalency tests to permit 
persons with knowledge acquired on the job or 
through nonacademic routes to challenge course 
requirements and receive advanced standing, and 
thus reduce the time needed to achieve academic 
credentials. The Government is also funding the 
development of proficiency examinations, en- 
abling persons who have acquired their skills 
through nontraditional routes to demonstrate 
their ability to do the work and thus be creden- 
tialed. « The area health planner may attack the 
credentialing constraints on supply by working to 
change licensing laws and by encouraging em- 
ployers to reassess their hiring standards and to 
use equivalency and proficiency examinations. 
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Technological 
Innovation and 
New Modes 
of Delivery 



Productivity increases may stem from techno- 
logical advances as well as from the realignment 
of tasks. In fact, these two forces often go hand in 
hand. The revolution in the medical laboratory, for 
example, has been wrought by automatic equip- 
ment and computers in the hands of such spe- 
cialized personnel as cytotechnologists and 
hematologists. The extraordinary rise in the 
number of laboratory tests performed has only 
been possible through the downward transfer of 
functions from th^ pathologist to the medical 
laboratory technologist to the technician to the 
aide. Until recently, it was feared that an inade- 
quate supply of laboratory personnel would limit 
the potential contribution of pathology to medical 
care. Similarly, the revolution in communications 
technology has made possible the great advances 
in emergency medical services by enabling allied 
health personnel, such as emergency medical 
technicians and physician assistants, to function 
under the supervision of a physician, although 
physically remote. Designers of communication 
satellites envision their use for medical consulta- 
tions to remote areas via two-way, color, satellite 
transmission. 

Technological improvements impact on require- 
ments as well as on supply. In the recent past, we 
have experienced, in part as a result of techno- 
logical and biomedical advances, an explosion of 
expectations which have increased the demand 
for health services and compelled changes in the 
delivery system. New patterns of care brought 
about by technology and research call for new 
concepts in health personnel; new occupations 
and changes in existing occupations through in- 
creased specialization are probably the most 
direct manpower effect of technological ad- 
vances. 



9, U.S. DGparlment of Health, Education, and Welfare, Toch- 
nology and Health Care Systems in ;he 1960's. DHEW Pub, No. 
(HSM) 73-3016. Washington, D.C.: U.S. Government Printing 
Office, 1972. 
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Projections of future supply and requirements 
cannot ignore the inevitable changes that wiii 
occur in health care demands and manpower pro- 
ductivity due to new technology. Assumptions 
with regard to its impact should be formulated; a 
set of assumptions — high, medium, low impacts 
— would provide more useful guidelines than a 
point estimate. 

In recent decades, new modes of delivery have 
emerged in the fao9 of rising demands and rising 
costs. The most talked about is the health main- 
tenance organization, which, through economies 
of organization and scale, both encourages and 
facilitates combinations of medical and allied 
health personnel not feasible in the typical 
doctor's office; forexample, the use of nurse prac- 
titioners acting, under the supervision of physi- 
cians, as primary care providers in an HMO clin- 
lc.^° Similarly hospital delivery systems are be- 
ing modified in ways that alter staffing patterns 
and open new potentials for paramedical person- 
nel. Outpatient departments and emergency 
rooms are being restructured and reorganized as 
primary providers. These modes of delivery lend 
themselves to team approaches with consequent 
opportunities for increased use of allied health 
personnel. The health planner must be cognizant 
of the changing pattern of health delivery and 
manpower utilization evolving in his area and 
must estimate manpower requirements for that 
developing system with its staffing patterns. 

One study of the impact of HMO*s on future 
manpower requirements found that fewer physi- 
cians and nurses, but more eye-care workers, 
dentists, health administrators and some allied 



"•0. U.S. Department of Health, Education, and Welfare, 
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health workers, would be needed. The method- 
ological approach was a const*int utilization rate 
with a changing population model. Briefly, the 
steps followed were: 

1. Manpower requirements were estimated 
separately for two types of HMO's — group prac- 
tice HMO's and individual practice HMO's — and 
for all otherorganizations. 

2. It was assumed that future manpower re- 
quirements in all segments were a function of 
how manpower is used (staff utilization ratio) and 
the total health care services demanded in the 
future. 

3. The staff utilization ratio in HMO's is the 
ratio of the base-year manpower requirements and 
the base-year number of pati'-^it visits (visits per 
unit of manpower), information obtained from a 
sample of existing HMO's. 

4. The manpower requirements for HMO's were 
derived directly, and all other manpower require- 
ments were derived by the residual method. 

5. Three scenarios were assumed, based on the 
level of Federal involvement in the spread of 
HMO's — minimal, moderate and substantial. En- 
rollment growth is estimated at each level of 
Federal support and is applied to the data on utili- 
zation rates obtained from a sample of existing 
HMO's to project the future level of patient visits. 

6. The staff utilization ratio is applied to the 
future level of patient visits to estimate future 
niar'power requirements of HMO's. 

AM health planners must take cognizance of the 
iinpr^ct of the National Health Insurance program 
that ':appears certain to be enacted in some form in 
the next few years. The lowering of the financial 
barriers to care will inevitably shift the demand for 
medical services and the demand for manpower 
upward, but not necessarily equally across the 
board. The differential impact on services and on 
manpower will reflect the coverage, beneficiary 
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contributions, and provider reimbursement for- 
mulas that are adopted, on the one hand, and the 
price elasticity of demand, on the other. In the 
face of the uncertainties of the kind of National 
Health Insurance program that will finally emerge 
and of the changes in utilization as consumers 
react to lowered medical prices, the conceptual 
problems the planner faces in adjusting his man- 
power estimates for the impact of National Health 
Insurance are very great. However, one study of 
the impact of National Health Insurance on future 
health manpower requirements applied an effec- 
tive demand methodological approach, as- 
suming constant utilization rates and changing 
population and income, Three different demand 
models were structured. Several types of demand 
curves, alternative national health plans, and 
several levels of price elasticity were assumed. 
Changes in the utilization rale without National 
Health Insurance and with the archetypal health 
insurance plans were determined. Demand shift 
factors were calculated and applied to target- year 
manpower requirements, in order to estimate the 
impact of the alternative health insurance 
schemes on manpower. The study found that 
there is no conceivable, practical way to produce 
the number of physicians required by the likely 
expanded demand for health services if present 
manpo;ver utilization patterns continue to be fol- 
lowed. 

The new manpower issues that need to be ad- 
dressed in the 1970's — maldistribution, utiliza- 
tion, National Health Insurance, and so on — add 
urgency to the health planner's task. The impor- 
tance of accurate and timely area statistics on 
health manpower supply and requirements is 
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und'^ncoro-' by Public Law 93-641, the Nauonal 
Health Planning and Resources Development Act 
of 1974, It provides that national guidelines "re- 
flecting the appropriate supply distribution and 
organization of health resources" be set by 
1976, Health planners will need to quantify the 
manpower supply and requirements of their area 
in order to establish local priorities in accordance 
with the national guidoiines and to resolve the 
demand-supply imbalances that exist or are de- 
veloping. 
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